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you. may well cease to worry about your rear : O 
springs—they are all right. Your front springs ee 
‘ icagh are terrible. As a matter of fact, | don’t see 4 


why we all flatter them by calling them springs. 
There is just about as much spring in them as there 
; is in the month of March in 5 ane How are ae 
| / going: to climb over a 6-inch bump without feelin 
when your front springs are permitted only 2/21 a 
of travel before it bottom ? 


You say that stiff front springs are used to prevent 
violent “bobbing” and loss of car-control. That's 
all perfectly true, but if you are ever going to build 
easy riding into your motor cars you af have to 
supple-up these front springs and find some other 
} way to cut down the “bobbing”. There is no trick | 
or mey about building easy riding into a motor f 
._.’. - ear. But you must start off right. If you are going ~~ 
to acoal over bumps 5- or 6-inches high without ate 
feeling them it is quite oe that you must pro- atte 
vide a cushion having a 5- or 6-inch swallowing 


capaci After you have provided these cushions | plet 
You ready have them on the rear of your car) “ 
en put it up to us to nicely eliminate the “bobbing”. eet 


And don't forget that a 5- or 6-inch front cushion is . 
going t to bring up a nice little steering problem. But : 
2a de we can help you there, too. I 
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Summer Meeting This Month 


T the moment this issue of THE JOURNAL goes to 

press, 457 reservations have been made for the Sum- 
mer Meeting at Spring Lake, N. J., June 24 to 27. This 
large total, with the opening day more than 2 weeks 
away, assures a successful meeting from the standpoint of 
attendance. While three hotels assure plenty of room 
for everybody, members should not delay the filing of 
their reservations. Turn to p. 566 and note the com- 
plete announcement of the valuable technical program, 
the special railroad trains, the reduced-fare plan and all 
the other features of this important gathering of auto- 
motive executives and technical men. 


A New Section and a New Name 


ENCEFORTH the city of Milwaukee will boast a 

Section of the Society. The conscientious efforts 
of a group of members residing in the Wisconsin metrop- 
olis have resulted in the staging of a successful season 
of meetings and the Council voted at its May meeting to 
give this probationary group the full standing of a 
regular Section. With this recognition the Milwaukee 
Section is entitled to representation on the Nominating 
Committee of the parent Society and will receive financial 
support from the national body along with the other 
Sections. ‘he addition of the Milwaukee Section brings 
the total of organized local outposts of the Society up 
to 12. 

Coincident with the establishment of a Section in 
Milwaukee, the name of the Mid-West Section becomes 
the Chicago Section. The change is made at the sug- 
gestion of the officers of the Chicago Section, who believe 
that the new name more nearly identifies the Section 
with the immediate circle of its activity. 


Nominating Society Officers for 1925 


HE nomination of a group of members to serve as 

officers of the Society in 1925 will probably be com- 
pleted and announced at the Summer Meeting by the 
Nominating Committee of the Society. This committee 
consists of Members elected by the Sections, each naming 
one man and an alternate, and three Members of the 
Society elected at the Business Session of the Summer 
Meeting.- There being 12 Sections, the Nominating Com- 
mittee will have 15 members at Spring Lake. The follow- 


563 


ing have been named for service on the 1924 Committee 
by the Sections: 


Section Member Alternate 
Buffalo J. W. White None 

Chicago R. E. Wilson H. O. K. Meister 
Cleveland Orrel A. Parker William E. England 
Dayton E. Dickey H. C. Mougey 
Detroit T. J, ciitie, Fe; J. E. Schipper 
Indiana F. F. Chandler O. C. Berry 
Metropolitan A. C. Bergmann A. M. Wolf 
Milwaukee (Not selected as yet) 

Minneapolis A. F. Moyer None 

New England R. E. Northway I. D. Shaw 


Pennsylvania 
Washington 


F. M. Germane G. W. Gilmer, Jr. 
A. W. S. Herrington S. W. Sparrow 


The three members-at-large will be elected at Spring 
Lake on Tuesday evening, June 24; no two of them can 
reside in the same Section district. 


Of Interest to Section Members 


ECTIONS matters and problems of the Sections were 

discussed in a most thorough manner at a meeting 
of the Sections Committee of the Society held in New 
York City last month. Fortunately, the meeting was a 
most representative one, for 8 of the then existing 11 
Sections were represented by members of the Committee. 
In addition, written opinions of representatives of the 
three remaining Sections on the matters discussed were 
available for reference at the meeting. Appropriations 
from the parent Society to enable each of the Sections 
to complete its season’s program were recommended and 
these have since been approved by the Council. In each 
instance, these appropriations will cover the payment 
of Section running expenses to Oct. 1 and leave a sub- 
stantial cash balance with which to start activities in 
the fall. With the payment of these appropriations, the 
parent Society will have forwarded a total of $9,060 to 
the 11 Sections for the current fiscal year. 

Plans were formulated for an effective Sections Meet- 
ing at Spring Lake. All officers and chairmen of com- 
mittees of the Sections will be summoned to this gather- 
ing for the purpose of interchanging valuable experience 
gained in operating Sections successfully. Suitable pro- 
grams and papers for fall meetings will be decided upon. 
Means of further increasing the attractiveness of Section 
meetings will be considered. Effective publicity practices 
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will be discussed. This meeting is to be held Thursday, 
June 26, starting at 11 a. m. 


Standards Committee Division Reports 


IGHT Divisions of the Standards Committee will 

present 27 recommendations for approval at the 
Standards Committee Meeting on Thursday morning, 
June 26, at the Summer Meeting of the committee in 
Spring Lake. These are printed in full on pp. 625 to 
640 inclusive in this issue. Although the reports, as 
passed by the Standards Committee, must be approved 
by the Council and adopted by the voting members of the 
Society by letter ballot before going into effect, the 
Standards Committee Meeting presents virtually the last 
opportunity for Society members or non-members, who 
are of the opinion that the recommendations do not meet 
the requirements of the industry, to submit evidence, 
in person or in writing, supporting their opinions. 

In reading the reports in this issue, it should be borne 
in mind that the recommendations are tentative and may 
be subjected to extensive revision or even referred back 
for further study to the Divisions submitting them. 

Special attention is called to the introduction by 
Charles M. Manly, vice-chairman of the Standards Com- 
mittee. This reviews the function and scope of the 
several organizations now taking an active part in auto- 
motive standardization. 


Fuel Research Continues 


EPRESENTATIVES of the automobile and the 

petroleum industries, recently assembled in the 
City of Washington, were unanimous in their approval 
of the results thus far accomplished in the cooperative 
fuel-investigation. Very satisfactory progress has been 
made toward determining the factors of importance in 
the establishment of a correct balance between avail- 
able automotive fuels and present-day engines. The re- 
search, moreover, has opened the way to further prac- 
tical steps in bringing about the best utilization of the 
crude, the development of a more useful automotive 
product and the rendering of greatest service to the 
public. 

It was decided that, in continuation of the investiga- 
tion along the lines laid down in the original program, 
special emphasis should be directed to the problems of 
crankcase-oil contamination, engine starting and fuel 
vaporization. Many interesting developments have come 
from the experiments recently conducted at the Bureau 
of Standards, and it is believed that the members of 
the Society will be greatly interested in the account of 
these findings that is to be presented at the Summer 
Meeting. 


Constructive Criticism 


T is always good business to get the owner’s views 

regarding the design of any automotive vehicle. This 
is particularly true in the case of the motor-truck or 
motorbus operator. The paper by J. F. Winchester which 
was published in the May issue of THE JOURNAL pre- 
sented many interesting and pertinent comments on 
truck design. These are deserving of careful study by en- 
terprising truck engineers since they represent the opin- 
ions and experience of a member of the Society who has 
specialized on the efficient operation of a truck fleet of 
considerable size. On p. 591 of this issue will be found 
similarly valuable criticisms of motorbus design which 
were brought out in the discussion at the May meeting 
of the Pennsylvania Section. 
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From this discussion it is evident that several points 
need the immediate attention of bus designers. Com. 
plaints regarding failures in the electric lighting systems 
are general. Brakes are often inadequate, requiring too 
frequent adjustment and relining because they are over- 
worked. Means for proper ventilation and heating are 
not always provided. Of course, buses are in service 
to which these criticisms do not apply, but it is well to 
emphasize them here in order that the performance of 
this latest form of automotive transportation may be 
raised to the highest level by those responsible for the 
design of the vehicles. 


Sections Elect New Officers 


LL Sections of the Society have announced the elec- 

tion of officers for the year 1924-25. These members 

will take the reins in earnest, starting with the fall meet- 

ings, although they will supervise late spring activities 
in some cases. The complete list follows: 


BUFFALO SECTION 


J. W. White Chairman 
E. T. Mathewson Vice-Chairman 
L. H. Pomeroy Secretary 
H. Youngren Treasurer 


CHICAGO SECTION 


Frank C. Mock Chairman 


R. E. Wilson Vice-Chairman 

Prescott C. Ritchie Secretary 

W. J. Buettner Treasurer 

CLEVELAND SECTION 

Clyde Pelton Chairman 

John Younger Vice-Chairman 

L. L. Williams Secretary 

H. E. Figgie Treasurer 
DAYTON SECTION 

H. W. Asire Chairman 

V.G. Apple Vice-Chairman 

F. H. Walkley Secretary 

F. W. Heckert Treasurer 
DETROIT SECTION 

George L. McCain Chairman 


W. R. Strickland 
Fred A. Cornell 
W. C. Keys 


_ 


“ice-Chairman 
Secretary 
Treasurer 

INDIANA SECTION 

F. F. Chandler Chairman 

O. C. Berry Vice-Chairman 

George T. Briggs Secretary 


D. C. Teetor Treasurer 
METROPOLITAN SECTION 
A. F. Masury Chairman 
C. T. Myers Vice-Chairman 
F. H. Dutcher Secretary 
C. B. Veal Treasurer 
MILWAUKEE SECTION 
G. W. Smith Chairman 
Louis F. Reinhard Treasurer 


Walter S. Nathan 
MINNEAPOLIS SECTION 


Secretary 


J. L. Mowry 
C. W. Jacobs 
Phil N. Overman 


Chairman 
Vice-Chairman 
Secretary 


J. S. Clapper Treasurer 
NEW ENGLAND SECTION 

V. A. Nielsen Chairman 

H. Borreson Vice-Chairman 

G. S. Whitham Secretary 

L. H. Young Treasurer 
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CHRONICLE AND COMMENT 


PENNSYLVANIA SECTION 


B. B. Bachman Chairman 

A. E. Hutt Vice-Chairman 

Charles O. Guernsey Secretary 

George C. Lees Treasurer 
WASHINGTON SECTION 

A. W. Herrington Chairman 


Cc. H. Warrington 
Conrad H. Young 


Vice-Chairman 
Secretary and Treasurer 


A Prize for Aeronautical Achievement 


O commemorate the pioneer achievement in aero- 

nautics of the Wright brothers, the Dayton Section 
of the Society proposes to give a medal annually as a 
prize for the most meritorious contribution to the science 
of aeronautics reported to them during the year. The 
contribution to, or the discovery in, the science and art 
of aeronautics may include advances in aerodynamics, 
development in the construction of airplanes, their power- 
plants and accessories which will increase their efficiency 
or reliability in performance or flight, such as fuel sys- 
tems, control mechanisms, instruments for aerial naviga- 
tion, and the like. Improvements of a nature having 
mainly a military application, such as ordnance or aerial 
photography, are not included in the list of subjects for 
which this prize may be awarded. It is the intention to 
award the prize for contributions designed to stimulate 
increased non-military use of heavier-than-air craft. 

The prize may be competed for by any individual 
citizen of any country, or group of not more than two 
individual citizens, without restrictions excepting only 
that officers of the parent Society, officers of the Dayton 
Section, members of the Contest Committee and mem- 
bers of the Award Committee are ineligible. 

The award will be made for the intrinsic merit of the 
achievement itself, rather than for the merit of the 
paper describing it. Flight tests are considered highly 
desirable and it will be advantageous to the competitor 
to be able to include in the paper a complete report in 
regard to flight tests carried out under proper conditions 
in the presence of unbiased observers. Flight tests, 
however, will not be absolutely insisted upon, as it is 
recognized that a proposed improvement might be such 
that tests by an individual would be financially im- 
possible and yet the improvement would be clearly evi- 
dent to a competent Award Committee. The paper 
should be plainly labeled with the name and address of 
the author. It should be forwarded to the Wright 
Memorial Committee, Dayton Section, Society of Auto- 
motive Engineers, Inc., c/o The Engineers’ Club of 
Dayton, Dayton, Ohio. 

The Award Committee will be appointed annually by 
the Contest Committee of the Section, and for 1925 con- 
sists of Prof. E. P. Warner, Massachusetts Institute of 
Technology, and H. M. Crane, president of the Society. 
In addition, an airplane designer and a test pilot will 
be designated. These will preferably be secured from the 
Air Services of the Army and Navy. On account of 
uncertainty of assignments in the Air Services, it is not 
possible to give the names at the present time. 

The paper describing the achievement for which the 
medal is awarded shall be presented originally before 
the Dayton Section of the Society, either by the prize 
winner or, if this proves impracticable for any reason, 
by some member of the local section appointed by its 
officers. The award for 1924 shall be on the basis of 
Papers received up to Dec. 31, 1924, and shall be an- 
nounced thereafter as soon as the necessary work in 
checking up the various papers received and the data 


contained therein can be completed. The Dayton Section 
reserves the right to withhold any award if, in the 
opinion of the Award Committee, no paper of a proper 
standard has been submitted. The Dayton Section re- 
serves the privilege in future years of restricting the 
competition to a narrower field of endeavor than is an- 
nounced for 1924. However, any such restrictions shall 
be announced by Jan. 1 of the year during which they 
are operative. 


National Service Gathering Successful 


HE success of the Automotive Maintenance Equip- 

ment Show and Service Convention that was held 
under the auspices of the National Automobile 
Chamber of Commerce at the General Motors Building, 
Detroit, May 19-23, has undoubtedly demonstrated the 
desirability of establishing it on a permanent annual 
basis. Interest taken in the meetings and the various 
exhibits of modern equipment for the maintenance of 
automotive apparatus by those attending the National 
Automotive Service Convention and the World Motor 
Transport Congress held in Detroit during the same 
week, was perhaps greater than had been anticipated. 
Among the 105 exhibits in general, were many of modern 
machinery that has been developed for servicing, includ- 
ing many interesting ones for repairing cylinders, 
straightening crankshafts, relining and refinishing main 
bearings and other major servicing operations. Many 
forms of hand tools and garage equipment were shown. 
The exhibit of the Society at the Show was educa- 
tional, most of it showing the application in commercial 
practice of 8S. A. E. Standards and Recommended Prac- 
tices, particularly those of direct importance in the ser- 
vicing of automobiles and their equipment. Many oppor- 
tunities were offered the Society’s representatives to ex- 
plain the standardization work to visitors and to discuss 
effective means of securing better understanding by 
dealers and service organizations of the value of its 
work. The materials exhibited by the Society and the 
possibility of disseminating information regarding its 
work resulted from the cooperation of members and their 
companies who furnished most of the material on dis- 
play and of the National Automobile Chamber of Com- 
merce which contributed the large and well located space 
for the Society’s booth. A. W. Reader, of the Chevrolet 
Motor Co., B. M. Smarr, A. R. Nottingham and W. J. 
Outcalt, of the standards department of the General 
Motors Corporation, and C. L. Holm, of the engineering 
department of the National Lamp Works in Cleveland, 


generously contributed their time at the Society’s booth 


and did much to make its display instructive and inter- 
esting. Acknowledgment is made of the prompt and 
generous response of the following men and their com- 
panies to the request of the Society for materials to be 
placed on exhibition: Robert Jardine, Rich Tool Co.; P. 
R. Beardsley, Piston Ring Co.; Louis Schwitzer, Auto- 
motive Parts Co.; George A. Barnard, Graton & Knight 
Mfg. Co.; H. E. Morse, Goodyear Tire & Rubber Co.; 
R. N. Falge, National Lamp Works; E. S. Atkinson, 
Sherman Mfg. Co.; W. H. Allen, B. F. Goodrich Co.; A. 
M. Dudley, Westinghouse Electric & Mfg. Co.; B. N. 
MacGregor, Packard Electric Co.; H. M. Otis, Tubular 
Woven Fabric Co.; Louis Barber, National Screw & Mfg. 
Co.; H. T. Owens, National Gage & Equipment Co.; 
Harold Copleston, Johns-Manville, Inc.; Herbert Jandus, 
C. G. Spring & Bumper Co.; O. B. Harmon, Midland 
Steel Products Co.; W. H. Bassett, American Brass Co.; 
Neil MacCoull, Texas Co.; and C. F. Ogren, Thermoid 
Rubber Co. 
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SUMMER MEETING JUNE 24-27 


Technical and Recreational Features Are Attracting 
Large Crowd to Spring Lake 


In a very short time, June 24-27 to be exact, automotive 
engineering interest will center about the seashore hamlet 
of Spring Lake, N. J. Here will assemble the technicians of 
the motor car and allied industries for the purpose of trading 
experience on some of their more urgent common problems. 
In the course of the 4-day period there will be six pro- 
fessional meetings dealing with riding-quality, the contam- 
ination and dilution of crankcase-oil, air-cleaners, standards 
and some of the newer steps in transmission design. Every 
session will provide useful engineering information, the sum 
total of which will far outweigh in value the expense of at- 
tending the Summer Meeting. Then, besides, there is the 
social advantage of meeting with the foremost technical men 
in the industry. Oftentimes the casual conferences on the 
porch, along the boardwalk or while tramping the links lead 
to interchange of thought and experience of inestimable 
value. 

Reservations are reaching the New York office in gratify- 
ing numbers. It is high time for the tardy ones to send in 
their applications for rooms. 


EXCELLENT TECHNICAL PROGRAM PROVIDED 
Technical activities will start soon after the arrival of 
the members at Spring Lake. The first session will be held 
on Tuesday afternoon and will be devoted to the discussion 
of Riding Quality. J. A. C. Warner, assistant manager of 
the Society’s Research Department, has been making a study 
of this phase of automobile engineering for many weeks, 





1See THE JOURNAL, January, 1924, p. 136 


traveling about the industry interviewing many engineers 
who have worked on the improvement of riding quality. He 
has investigated methods of determining riding quality, dif- 
ferent types of shock-absorbers and the effects of balloon 
tires. Mr. Warner will present an analysis of the riding 
quality problem that will set engineers to thinking along 
practical lines. Prof. E. H. Lockwood and A. L. Kimball of 
Yale University have been experimenting with an instruv- 
ment which records the riding quality of different cars. They 
have made comparative records of cars using high-pressure 
and low-pressure tires. Results of these tests and a descrip- 
tion of the instrument will be presented at the meeting. 
Similar experiments have been carried on by F. H. Norton 
at Massachusetts Institute of Technology with an instru- 
ment of a different type’ and the results will be reported by 
him. Samuel P. Hess will read a paper on spring design as 
related to riding quality. 


CRANKCASE-OIL CONTAMINATION 


Sessions on Wednesday morning and evening will cover 
the subject of crankcase-oil dilution and contamination. 
Effects of dilution will be touched upon in nearly all of the 
papers. A. Ludlow Clayden, chief engineer of gas engine 
research of the Sun Oil Co., will deal with the matter of 
water condensation in the lubricating oil, where it originates, 
its harmful effects and how it may be alleviated. Neil Mac- 
Coull, lubrication engineer of the Texas Co., has been con- 
ducting an investigation of crankcase-oil dilution causes and 
effects for many months. He will present the results of this 
investigation. C. M. Larson of the Sinclair Refining Co. will 
present a brief discussion and G. A. Round of the Vacuum 
Oil Co. will present interesting microphotographs of contam- 
inated oil to show the presence of dirt and dust particles. 
Ralph L. Skinner, who developed the oil-dilution rectifier 
recently adopted on Rickenbacker models, will present the 





THE WARREN HOTEL AT SPRING LAKE 
This Is One of Three Fine Hotels That Have Been Reserved by the Society for the Summer Meeting This Month. 
Lake, N. J., Boasts Two 18-Hole Golf Courses, Many Tennis Courts, Ocean Bathing and Recreational Features without Number. 


The Complete 


Spring 


Announcement of the Summer Meeting Is Printed on This Page 
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MEETINGS OF THE SOCIETY 





THE SUMMER MEETING 


TIME AND PLACE 


To be held June 24-27 at Spring Lake, N. J., on the 
Atlantic seashore between New York and Atlantic 
City. Adequate hotel, sports and meeting facilities. 


Special hotel and railroad rates. 


TUESDAY, JUNE 24 
Session on Riding-Quality in afternoon. Semi-An- 
nual Business Meeting of the Society in the evening, 


followed by dancing and entertainment. Demonstra- 
tions related to Riding-Quality. 


WEDNESDAY, JUNE 25 


Session on Oil Dilution and Contamination in morn- 
ing and continued in the evening. Athletic tourna- 
ments start in afternoon. Golf, tennis, trapshooting 
and baseball. Dancing in evening. 





history of the development of this device, describing the 
problems encountered, telling about the failures as well as 
the successes and will include interesting data on engine 
wear caused by dilution. The latest results of dilution tests 
made at the Bureau of Standards as a part of the Coopera- 
tive Fuel Research project fostered by the Society will be 
presented by S. W. Sparrow. 


DEVELOPMENTS IN NEW TRANSMISSIONS 


Thursday evening’s session will be concerned with the pos- 
sibility of improving upon the sliding-gear transmission now 
used universally in automotive vehicles. Prof. J. M. Nickel- 
sen of the University of Michigan will summarize the situa- 
tion, describe some of the European and American develop- 
ments and analyze the possibilities of doing away with 
transmission gears entirely. An engineer of the Weiss En- 
gineering Association will describe an unconventional uni- 
versal speed transmission and demonstrate its action. W. A. 
McCarrell will do likewise with an automatic-shift gear 
transmission. Other papers are expected. 

Air-Cleaners will be the topic on Friday morning. A. R. 
Squyer, an engineer with the Holt Mfg. Co., will read an 
extremely valuable paper on the testing of air-cleaners. He 
will describe test methods tried and abandoned by Holt en- 
gineers and will give in detail the test procedure eventually 
adopted as giving the most satisfactory results. The So- 


THURSDAY, JUNE 26 


Meeting of the Standards Committee in morning. 
Annual S.A.E. Field-Day during afternoon. Con- 
tinuation of tournaments. Session on New Transmis- 
sion Systems in evening. Grand Ball. 


FRIDAY, JUNE 27 


Session on Air-Cleaners in morning meeting. An- 
nual S.A.E. Water Carnival in afternoon Finals in 
golf, baseball, tennis and _ trapshooting. Meeting 
closes after dinner. 


HOTELS AND TRANSPORTATION 


Three large hotels. One reserved for parties in- 
cluding ladies. Special trains from Middle West both 
going to and returning from Spring Lake. Private 
buses from New York. Low rail-rates. 


ciety has arranged to bring A. H. Hoffman from the Uni- 
versity of California Test Farm to give results of the latest 
investigations made by that institution on air-cleaning de- 
vices of the most recent design. C. P. Grimes, who is now 
connected with the United Mfg. & Distributing Co., will 
read a paper on cleaners that function on the mechanical 
separation principle. P. S. Tice will set forth his opinions 
on what a satisfactory air-cleaning device should do. L. L. 
Dollinger, chief engineer of the Staynew Filter Co., will tell 
why air-cleaners are an essential part of passenger-car 
equipment. 

Two other important sessions are scheduled to be held at 
Spring Lake. These are the Semi-Annual Business Meeting 
of the Society on Tuesday evening and the Standards Meet- 
ing on Thursday morning. President Crane will address 
the former meeting and the members-at-large of the national 
Nominating Committee will be selected. Reports of the So- 
ciety’s activities will be presented. The proposals that will 
be presented for discussion and approval at the Standards 
Committee meeting are printed in full in this issue of THE 
JOURNAL on p. 625. 


SPORTS AND SOCIAL DIVERSIONS 


Despite the ambitious program of technical meetings and 
professional activities, there will be plenty of athletic and 
social diversion at Spring Lake. Two 18-hole golf courses 





Special Train Schedule and Connections 


St. Louis 
Indianapolis 
Cleveland 


Cincinnati 
Dayton 
Springfield 
Columbus 


Lv. 
Lv. 
Ar. 
Lv. 
Lv. 
Lv. 
Lv. 
Ar. 


p.m. C. 
a.m. C. 
p.m. E. 


a.m. C. 
a.m. C. 


Sunday, June 
Monday, 
Monday, 
Monday, 
Monday, 
Monday, 





Cleveland 
Cleveland 
Buffalo 
Detroit . 
Buffalo 


“Monday, June 2: 


aS NERS ABM <9: 
June 23 

June 2: 

June 2: 

June 

June 

June 


Big Four 
Big Four 
Big Four 


Monday, 
Monday, June , 
Monday, June 2: 
Monday, June 2: 
Monday, June y 


York Central 
York Central 


, York Central 
Monday, June York Central 








Monday, June 


_ Michigan Central 
Michigan Central 


Monday, June 








Buffalo 

Rochester 
Syracuse 

National Junction 
Spring Lake 


BHB44)845) 44) 48 -)s84nsiann 


New York Central 
New York Central 
West Shore 

New Jersey Central 
New Jersey Central 


Monday, June 
Monday, June 
Tuesday, June 
Tuesday, June 
Tuesday, June 





ight Saving Time 


10:30 a.m. Dayl 
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will tempt the wielders of brassie and mid-iron. The rolling 
surf of the Atlantic will beckon to the bathers. Tennis 
matches will be played to select a champion. Trapshooting 
enthusiasts are urged to bring their cannons for the com- 
prehensive program of daily shoots that has been arranged 
for them. Section rivalry will be keen in the baseball, swim- 
ming and field-day events. Movies on the lawn, dancing, 
fireworks, bridge parties and even our Oriental friend Mah- 
Jongg will be on duty to pass the hours for Milady and her 
escort. The spirit and atmosphere of an S. A. E. Summer 
Meeting just cannot be painted in cold type. Come once and 
it will take its place on your calendar along with the holi- 
days, your birthday and the all-important wedding anni- 
versary. 


REDUCED FARES AND SPECIAL TRAINS 


It will be possible for a majority of the members to travel 
to the Spring Lake meeting and return for one and one-half 
times the one-way fare. Certificates entitling members and 
the immediate members of their families to this reduced-fare 
privilege will be mailed from the New York office on June 7. 
Guests of members, who are not members of the Society, may 
obtain a reduced railroad rate by purchasing summer tourist 
tickets to Spring Lake. Non-members cannot use the S. A. E. 
reduced-fare certificates. Special S. A. E trains will trans- 
port the middle-western contingent to the Summer Meeting. 
Arrangements have been made with the New York Central 
System to route this special train through many of the im- 
portant automotive centers, as the schedule at the bottom of 
p. 567 indicates. 

Reservations on the S. A. E. Flyer can be made through 
the representative of the New York Central System in your 
city. In addition to the advantage of carrying members di- 
rect to Spring Lake without change of cars or transfer of 
baggage, the special train will provide an opportunity to 
view the scenic beauties of the Hudson River from the west 
shore. Then there is the additional attraction of traveling 
with your automotive friends; reunions will be aplenty as 
the cars are assembled at Buffalo from sundry corners of the 
industry. 

The S. A. E. Flyer is not a one-way train. It will provide 
the same comfortable and expeditious service returning from 
Spring Lake on Friday evening, June 27. Leaving about two 
hours after dinner time, it will reach Cleveland at 12:24 
p. m. on Saturday, Detroit at 1:30 p. m., Chicago at 7:40 
p. m. and Indianapolis at 8:05 p. m. 


FARMERS ARE FAVORABLE TO TRACTORS 


Minneapolis Section Speaker Presents Survey Results 
That Are Significant 


Medleys of music and engineering talks served to enliven 
the Annual Dinner gathering of the Minneapolis Section on 
the evening of May 8. Three strumping banjoists led by the 
Section’s genial secretary, Phil N. Overman, were the fea- 
tures of the musical program, harmonizing in a manner 
suited to the tastes and demands of one Paul Whiteman. The 
speaking program included an extremely interesting inter- 
pretation of the tractor situation, two discussions of com- 
mercial aviation and a resume of automobile engineering 
progress. 

Dave E. Darrah, advertising manager of the Hart-Parr 
Co., depicted the present condition of the tractor manufactur- 
ing business and talked optimistically of its future. He 
stated that in 1919 500 companies were organized to build 
tractors. Of these, 300 actually marketed sufficient tractors 
to warrant their being listed as manufacturers. Today, 5 
years later, only 20 of these firms remain in the business 
and only 10 of them are actually building new machines; the 
remaining 10 are simply disposing of accumulated stocks. 
Mr. Darrah said that the men remaining in the tractor in- 
dustry must build confidence in themselves and in the ulti- 
mate future of the tractor as an essential economic instru- 
ment. Farming is becoming more and more a job for brainy 
men. The modern farmer will farm efficiently with power, 
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planting and reaping in direct relation with the market’s de- 
mand, retrenching when the demand is limited, yet taking 
full advantage of a seller’s market. 


WHAT FARMERS THINK ABOUT THE TRACTOR 


As an indication of the present and future positions of the 
tractor with the farmers, Mr. Darrah cited the following sig- 
nificant result of a canvass of 20,000 tractor owners: 

96 per cent stated that they had made definite savings 

of time and cost by the use of farm tractors 

90 percent said that the tractor had enabled them to 

raise larger crops 

85 per cent said that the tractor had eliminated the 

hired-help problem 

90 per cent expressed the opinion that the tractor had 

done their plowing better than horses 

85 per cent used their tractors for jobbing work off 
the farm and made average earnings of $630 per 
year in this work 

96 per cent agreed that the modern farm tractor is 

successful in giving continuous service 

90 per cent stated that the tractor is a paying invest- 

ment. 

Mr. Darrah stated that this investigation showed that 
tractors are now being used 75 days per year on an average. 
Thirty-nine days of this time represents work in the field, 
such as plowing and harrowing; the tractors are used for 
belt-power work the remaining 36 days. While a demand 
for labor-saving devices and machinery exists among farmers 
at the present time, Mr. Darrah said that 60 per cent of the 
tractors now being manufactured are used to replace ma- 
chines that have outworn their usefulness. 

W. A. Kidder and M. A. Northrup, of the Northwest Curtis 
Co., summarized the commercial aviation situation as it exists 
today. They were both agreed that the future of commer- 
cial aviation rests largely on the ability of the aeronautical 
industry to sell the public on the safety and value of the air- 
plane as a transportation unit. L. Clayton Hill, assistant 
general manager of the Society, summarized the progress 
that has been made in automobile engineering during the 
last year and made some predictions regarding future de- 
velopments. He impressed the audience with the increasing 
tendency to introduce science and scientific methods into the 
design and manufacture of motor vehicles. 

In the brief business session preceding the dinner, A. F. 
Moyer was elected as the representative of the Minneapolis 
Section on the Nominating Committee of the Society at 
Spring Lake. J. L. Mowry, who will serve as chairman of 
the Minneapolis Section for the year 1924-25, assumed his 
new duties and announced the appointment of committee 
chairmen who will start immediately on the arrangement 
of programs for the Minneapolis Section’s meetings that will 
be resumed in September. 


THE ENGINEER’S RELATION TO SERVICE 


Chevrolet, Ford, Hupmobile and Packard Representa- 
tives Give Opinions at Detroit 


What engineers can do to help the service man served as 
the subject for an interesting meeting of the Detroit Section 
on May 22. Four speakers, two representing the engineer’s 
viewpoint and two that of the service department, presented 
brief talks. Harlow N. Davock, manager of the technical 
service department of the Packard Motor Car Co., said that 
the vote of the public on the service given by a car first 
reaches the local service manager. He must be educated to 
assemble the complaints in relation to their importance and 
transmit them to the factory service manager who in turn 
must assemble them in relation to their importance and give 
the true picture to the engineer. Mr. Davock made a strong 
plea for simplification of automobile design. The shortage 
of good mechanics and the exacting demands of the motorist, 
as to both quickness of making repairs and their low cost, 
make further simplification imperative. In one large Pack- 
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Don T. HASTINGS 


O. E. Hunt 


ard service station it was found that 54.7 per cent of the 
total repair operations covered repairs on the engine and 56 
per cent of these were of the “clean carbon and grind valves” 
classification. This indicates the importance of simplifying 
all design related to this operation. Constant redesigning of 
parts has led in many cases to greater simplicity. On the 
other hand, it has led to heavy inventories of repair parts 
which, while carried at large valuations, are worth only 
their equivalent value as junk. Such continual redesigning 
results in high costs to produce repair parts when they cease 
to be used in current production. 

Engineers can find much useful information in reports of 
repair parts sales. Reports of current sales of Packard re- 
pair parts show that 76 per cent of the sales are represented 
by 21 groups of parts. In order of importance these groups 


start as follows: fenders, pistons, gears, front and rear 
wheels, etc. In 1920, the order of importance was as fol- 
lows: axles, springs, valve group, cylinders, clutch, etc. 


Where fenders were twelfth in 1920, they are now in first 
place; wheels, which were fifteenth in 1920, now occupy 
fourth place. Effects of traffic congestion are in evidence here. 
Mr. Davock said that engineers can help the service man by 
condemning accessories that are either useless or actually 
detrimental to the performance or the safety of the car 
when attached by the owner. 

In his contribution to the symposium, Don T. Hastings 
outlined the steps taken when designing a car to fit a par- 
ticular market. He indicated that it is not always possible 
for an engineer to design the ultimate in simplicity and ac- 
cessibility into a car because of limitations placed in his 
path by cost and market demands. However, there are some 
inexcusable examples of inaccessibility on the market and 
Mr. Hastings cited a few. It requires 12 hours to remove 
and replace the transmission on one make of car; the same 
operation can be done on another make in the same price 
class in a little over three hours. It is impossible to remove 
or replace the piston and rod as an assembly in another 
make of car; they must be assembled and disassembled in the 
engine. There is no excuse for the continued use of sod- 
pans under the engines of some cars; they only serve to in- 
crease the cost of engine repairs. Oversize repair parts 
should be stocked by factories in suitable sizes. This is true 
not only of pistons and rings; oversize tappets, and valves 
with oversize stems are examples of necessary additions to 
the list. 

O. E. Hunt, chief engineer of the Chevrolet Motor Co., 
commented on the increasing attention that is being paid by 
motorists to operating costs in terms of cents per mile. This 
attitude in company with a strongly competitive market puts 
the responsibility on the engineer to reduce these costs. He 
must look upon the records of car operation in the public’s 
hands as the results of a nation-wide road-test of his de- 
signs. It is his duty to see that proper means are provided 
to get service reports from the field into his hands without 
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their having to pass through the hands of too many non- 
technical middlemen who will color facts with opinions. Mr. 
Hunt presented some figures on operating costs based on a 
20,000-mile operation of a moderate-priced car carrying full 
load. The total cost including all overhead and depreciation 
was nine cents per mile. Fixed costs amounted to three and 
one-half cents; operating costs, two cents; maintenance 
costs, three and one-half cents. Fixed costs were based on 
an annual operation of 10,000 miles and depreciation on the 
actual resale value of the car after the test was completed. 

W. T. Fishleigh, engineer of the Ford Motor Co., said that 
he believed the average engineer ‘spends too much of his 
time in the engineering department; he thinks too much of 
engineering details. Being enwrapped in these details he 
often overlooks service problems. He knows too much about 
different designs and is apt to keep trying new ideas in- 
stead of sticking to and improving the old ones. When a 
design is perfected that represents good value it should not 
be altered unless the change really effects an improvement 
on the basis of dollar value on wheels. Engineers should 
study why not to make a change as well as why to make it. 


FABRIC PANELLED BODY HAS ARRIVED 


Its Features and Body Hardware Standardization Are 
Detroit Section Topics 


Enclosed bodies panelled with fabric instead of with sheet 
metal and a plea for standardization of body hardware, 
particularly window regulators, served as the topic for an 
unusually successful body engineering meeting of the De- 
troit Section on May 8. Great interest was shown in the 
paper on fabric bodies and it was evident that this method 
of building closed bodies is no longer regarded as a mere 
novelty or fad soon to be forgotten. Months of road-testing 
experience have been had with the fabric.>hedy.-sinceeit was 
first described in a paper at the 1923 Annual Meeting of the 
Society... This led the engineers present to «discuss this 
unconventional form of body construction in a more serious 
way than was done in the first instance. 


Bopy HARDWARE STANDARDS NEEDED 


In his paper on Window Regulators, S. W. Nicholson of 
the Dura Co. made a strong plea for the standardization 
of body hardware. Referring particularly to the case of 
window-lifters, he said that some body development has 
simplified these units, but that these simplifications had not 
come about through cooperation between the body engineer 
and the hardware manufacturer, but have been effected by 
sheer force of circumstance and good luck. Further simplifica- 
tion can be effected in the future by straight thinking and co- 
operation between the body and hardware manufacturer. 
The elimination of extreme turn-unders in body design has 
straightened out glass-runways. Discarding the jump-the- 
fence form of window-lifter has greatly simplified the lifter 
mechanism. The introduction of sashless glass and the use 
of soft slide channels have helped considerably. The in- 
creasing width of window glass in automobile bodies is 
beneficial to almost any mechanical window-lifting ‘device. 
Theoretically, the closer the vertical parallels, the better; 
actual practice contradicts this theory, however. 

Greater uniformity in body framework, particularly at 
the belt-line and lock-board section, is helpful to the stand- 
ardization of window-lifter construction. In any conven- 
tional window regulator rarely are more than 30 component 
parts to be found. Yet, to serve the demand made upon the 
Dura Co. by the irregular non-conforming specifications of 
the buyers of this equipment, 750 parts have to be manu- 
factured. To correct this costly method, a composite picture 
of all specifications was made to determine to what extent 
they were dissimilar and to ascertain to what extent a 
standard specification would serve the maximum number 
of customers with the least possible hardship to the others. 
The results were surprising; it was found that many of the 
differences were of no major importance whatsoever. When 
it was explained to the body builders that acceptance of the 
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standard specifications would result in a very substantial 
price reduction in the equipment, all were interested and the 
great majority welcomed the chance of making a saving. 
As a result, at least 90 per cent of the buyers of this 
company’s equipment have adopted a standard unit in place 
of the irregular ones previously purchased. 

Mr. Nicholson said that if the body engineer and the 
hardware designer will each forget personal fancies and get 
down to a definite basis of standardization, greater simplifi- 
cation and lowered costs will result. It is not intended 
that body beauty or individuality shall be sacrificed, but 
engineers should be able to agree upon such simple things 
as handle location and glass dimensions. 

In the discussion following Mr. Nicholson’s paper, George 
J. Mercer suggested that service literature should be pub- 
lished to instruct garage men and body repair shops on 
how window regulator repairs should be made. Mr. Nichol- 
son avoided recommending any particular type of window 
regulator as being the best, stating that this depended upon 
the service to be performed by the particular window-lifter 
under consideration. He said that the problem of building 
a satisfactory regulator for bus service is a difficult one. 
Regulators that will stand up on passenger cars will not 
withstand the rigorous service on buses that are mounted 
on solid tires. Special bus window-regulators of heavy con- 
struction are now being developed for this service. It was 
predicted that the lever type of window lifter would return 
to favor because of its quick-action feature. This will be 
particularly true in the case of the driver’s door, where quick 
operation is essential. 


FABRIC COVERED Bopy IS GAINING FAVOR 


K. L. Childs, president 
of the Fabric Body Cor- 
poration, read the paper 
that discussed the develop- 
ment and progress of the 
fabric body. Mr. Childs 
said that the attitude of 
most people who viewed 
the first fabric body at 
the time of the 1923 New 
York Show was one of 
skepticism. It was very 
evident to those who 
demonstrated this type of 
body in the 1924 Show 
that the public had ac- 
cepted the principles of 
the fabric body and that 
a desire to purchase bodies 
of this type rather than 
to look upon them as a 
novelty existed. The designers of the fabric body feel that 
this type of construction was on trial during the past year. 
To prove its serviceability, the first fabric body has 
been driven over 20,000 miles of actual touring mileage 
under all kinds of road and climatic conditions. The result 
has apparently been acceptable to even the more skeptical 
engineers. Several car manufacturers have built fabric 
bodies in their experimental departments and these models 
are being subjected to road-tests. From the interest shown 
it is evident that in the near future this type of construc- 
tion will find its place in standard lines of production. 

One of the outstanding features of the fabric body con- 
struction is the increased speed it effects in production. Two 
departments of modern body shops are eliminated when 
fabric is used to cover the bodies instead of the customary 
metal panels. These are the paint shop and the metal shop. 
A eonventional form of wood framing is produced as the 
foundation for the fabric body. This is ironed according 
to standard practice and rabbeted in all panel openings to 
receive the %-in. mesh No. 19 gage galvanized wire cloth. 
Several additional strainers are installed to hold the wire 
out to the proper curve and give the necessary contour to 
the bodies. After the application of the wire mesh, two 





K. L. CHILDS 


June, 1924 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


layers of cotton wadding are applied and forced into the 
wire mesh by stretching a heavy sheeting or canvas over the 
wadding. After the doors have been properly fitted, they 
are removed and completely trimmed at the bench. At 
least two men are able to apply the outer fabric at the same 
time, while a third may be applying the interior trimming, 
The time saved in this final operation is very evident when 
compared to the final finishing of a painted metal body. 
The possibilities of producing fabric bodies on a modern 
production assembly line are almost unlimited. One plant 
has allotted a space only 60 ft. square for the complete 
trimming of 50 bodies each day in line production. The 
finished bodies will be shipped on the same day they are 
delivered from the wood shop. 


FABRIC BoDy ADVANTAGES 


It is claimed by Mr. Childs that every fabric body built 
to date has been more quiet than an equivalent metal body, 
eliminating to a great extent the drumming and rumbling 
sounds in the interior. Fabric bodies have averaged from 
25 to 110 lb. lighter in weight than a corresponding metal 
body of equal quality. One of the most attractive features 
of the fabric body from the owner’s standpoint is the ease 
with which it may be cleaned as compared with the average 
painted body. This is due to the specially constructed 
fabric used, the coating of which is hard and withstands 
abrasion, retaining its luster and being readily cleaned with- 
out frequent washing. All panels are made in sections, thus 
making it possible for each individual section to be removed 
without disturbing any of the interior trimming and facili- 
tating the repair of any damaged section. This last feature 
has led insurance underwriters to insure fabric bodies at 
a lower cost than metal bodies. 

Many questions were asked Mr. Childs during the dis- 
cussion and his answers will be summarized in the following 
paragraphs. He said that the Childs’ form of fabric body 
must not be confused with the Weyman system that is 
arousing interest abroad. The Weyman body is built with 
an extremely light wooden framework that is flexible and 
weaves with the chassis. The Weyman body merely acts 
as a cover over the passengers, the passenger weight being 
carried directly on the chassis since the seats are built on 
the chassis frame rather than into the body structure. The 
Childs’ type of body follows conventional construction with 
the single exception that a fabric covering is used instead 
of metal panels. While it is possible to produce the fabric 
with colored coatings, Mr. Childs did not believe that this 
would be done as long as a general demand for the black 
finish prevailed. He said that several kinds of wire mesh 
have been tried but the 19 gage, %2-in. mesh is the only type 
that does not cut the wadding. It has not been found neces- 
sary to make the body wood construction any heavier due to 
eliminating the metal panels when fabric covering is used. 
Strap irons are used in joining important wooden structural 
pieces. Practically no objection has been raised by auto- 
mobile buyers to the grained finish of the fabric materials 
as compared to the conventional smooth surface of a painted 
body. 


FABRIC BODIES MAY LOWER COSTS 


Mr. Childs made the statement that fabric-covered bodies 
could be produced at least 15 per cent cheaper than those 
using painted metal panels. No attempt has been made to 
build an open body of the fabric construction, largely be- 
cause too much interest has been shown in the closed type 
to permit of this investigation. It is recommended that the 
wire mesh used in this construction be either galvanized, 
painted or shellaced. If put on without protecting the sur- 
face of the wire, the mesh is likely to corrode. Rust-proof 
tacks and galvanized staples are used in attaching the wire 
and the fabric. While he did not recommend fabric fenders 
as a production proposition, Mr. Childs called attention to 
the fact that they do not rattle or rust and he expressed 
a strong personal preference for them. 

The fabric material is applied to the body in a dry con- 
dition. It is not necessary to stretch it over the body with 
any great force. Wrinkles are avoided by having the proper 
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amount of curvature in each of the panels. Fullness is re- 
moved by increasing the curvature of the panels or making 
other slight changes in the design. Unevenness of the 
panel surface is avoided by the use of the two layers of 
wadding and the canvas covering which serve as the founda- 
tion for the fabric covering. 


REFINISHING OF AUTOMOBILE BODIES 





Merits of Varnish and Duco Compared as to Time of 
Application and Durability 


Two papers on the re- 
finishing of automobile 
bodies furnished the topic 
for the meeting of the 
Metropolitan Section, held 
at the Automobile Club 
of America, New York 
City, on May 15. The first 
had reference to refinish- 
ing operations with var- 
nish and the second with 
Duco, the authors being 


L. Valentine Pulsifer, 
chief chemist, Valentine 
& Co., New York City, 


and O. H. Briggs, special 
representative for sales 
promotion, E. I. du Pont 
de Nemours & Co., Wil- 





L. VALENTINE PULSIFER 


mington, Del., respectively. 

Dr. A. H. Sabin, consulting chemist of the National Lead 
Co., to whom the meeting had been turned over by Chairman 
Myers, held the interest of those present, while introducing 
the speakers, by relating some of his early experiences ‘in 
the varnish and paint business, and by describing how Lawson 
Valentine came into possession of a little varnish factory on 
the Charles River 47 or 48 years ago and engaged C. S. 
Homer as the first chemist to take up professionally the com- 
mercial manufacture of varnish. 

The chief reason for many failures of the varnish used in 
refinishing cars, said Mr. Pulsifer, is ignorance on the part 
of the manufacturer, the automobile company that specified 
it and the owner who proceeds to scrub the paint off or re- 
move it with various applications. He then showed with 
charts the right and wrong ways of engineering a paint 
structure. After describing the qualities of varnish that 
make for durability, he said that it was necessary to de- 
crease the elasticity of each coat from the primer to the 
body color and then to increase each succeeding coat from 
the body color to the final finishing varnish to obtain long 
life. When more than one finishing coat is used, the outside 
one should be the most elastic; the general rule for finishing 
acar so that refinishing later may be successful is to use 
the minimum number of coats that will give adequate pro- 
tection and suitable appearance, and coats that have the 
maximum elasticity compatible with the function they are 
intended to fulfill. 

The usual complete painting system, Mr. Pulsifer said, 
consists of five basic types of material: (a) priming, (6) 
surfacing, (c) coloring, (d) rubbing and (e) finishing. 
The finishing-varnish protects the undercoats from the ele- 
ments that tend to break down the structure. On metal 
smooth enough to dispense with all surfacing materials 
the system should consist of six basic coats: (a) the primer; 
(6) the elastic ground-color, some colors requiring two coats; 
(c) color-varnish mixed with 48-hr. rubbing-varnish; (d) 
color-varnish mixed with one-half 48-hr. rubbing-varnish 
and one-half first coat finishing-varnish; (e) first-coat finish- 
Ing-varnish; and (f) final finishing-varnish. Applying this 
system would require from a week to 10 days. 

The controlling factors in the selection of the type of re- 
finishing system to be used are cost, time, the desired appear- 
ance and the desired durability. To meet the demand for a 
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low-price high-speed high-gloss durable repainting job, spar 
varnish enamel has been produced. This combines simplicity 
of application, speed of drying, solid and brilliant color, 
great durability and resistance to abuse, and enables the 
repair shop to do high-speed work at a very low price. This 
enamel takes the place of the usual color, color-varnish and 
finishing-varnish coats. 

In introducing Mr. Briggs, Doctor Sabin told of a professor 
in Vermont who, about 40 years ago, produced a wonderful 
elastic material by treating cotton with nitric acid and dis- 
solving it in alcohol and ether. This has been known for a 
long time as collodion. The difficulty was that, whereas 
shellac varnish contains from 2.5 to 4.0 lb. of solid matter 
per gal., collodion material would take only 7 or 8 oz. per 
gal., because of what is called false body. About 37 or 38 
years ago, he said, Frederick Crane began making solutions 
of collodion for lacquers and putting them on cloth, forming 
a coated fabric and artificial leather. The du Pont Company 
found that oxidized linseed oil could be dissolved in the solu- 
tion, also certain varnish resins that had been previously 
dissolved in other solutions. These coatings were applied 
first to furniture and then to carriages and automobiles. 
Shellac varnish, being only a solution of shellac resin in 
alcohol, dries by oxidation; the coatings made by the du 
Pont Company dry by the evaporation of the solvent. The 
first use of spray sprinkling for painting purposes, he said, 
was made by George D. Milligan, a painting contractor of 
Chicago, who painted the World’s Fair buildings in 1893 
with an ordinary lawn sprinkler attached to a hose. 

In opening the case for Duco, Mr. Briggs remarked that 
although headache powders, explosives, dyes and perfumes 
come from coal tar, it is not usual to expect that cotton will 
produce a lustrous, long-wearing, beautiful protective finish 
for motor cars; but cotton is the basis of Duco, a material 
of the nature of pyralin from which brushes and combs 
are made; similar materials also are used for the trans- 
parent windows of automobiles and for the Fabrikoid imita- 
tion-leather seats. 

Pyroxylin enamel was first applied to automobile bodies 
in 1914 at the Arlington, N. J., plant of the du Pont Com- 
pany but was not successful because the enamel was entirely 
too brittle, on account of the large amount of pigment and 
the lack of sufficient binder in the material. In 1919 another 
attempt failed because of insufficient binder and unsuitable 
coloring material. In 1920 by mixing pyroxylin enamel with 
a clear lacquer, a material was produced that endured for 
a year without great deterioration and in the fall the du 
Pont Company began the production of a lacquer of light 
viscosity; but it was not until 1922 that the material was 
brought to a point that was considered satisfactory to the 
automobile industry. 

In applying Duco the old paint should first be removed 
from the surface to be refinished. This is accomplished best 
by some chemical paint-remover, such as Aloka, a caustic 
solution, the action of which is accelerated by hot water 
and neutralized by cold water. Other paint removers can 
be used but it is difficult to remove them after they have been 
used. By the Aloka system, old paint can be removed from 
a medium-size car in 2 hr. Care must be taken to remove 
all traces of chemical from the edges of the molding, the 
fender joints, and the like, by washing with gasoline and 
sanding with fine sandpaper. When ordinary surfacing ma- 
terials are used prior to the application of Duco the surface 
coat must be allowed to oxidize thoroughly, because Duco 
will dissolve unoxidized linseed oil. 

In surfacing a car with pyroxylin materials, the first step 
is the application of a light spray coat. The second step is 
spot-spraying to fill file marks and other defects completely. 
This is followed by a heavy spray coat of material thinned 
as for priming. After air-drying for 3 or 4 hr. the surface 
is rubbed with dry sandpaper to remove particles of foreign 
matter collected while drying. The second surface coat is 
then applied, allowed to dry overnight, and rubbed to a sur- 
face with sandpaper and water or gasoline. Incompletely 
filled spots should be filled with a small spot-spray gun, 
using the first-coat Duco material. The next coat should be 














heavy and should be allowed to dry overnight and then 
rubbed to a surface. When the proper surface has been 
obtained a top coat of equal parts of gloss and Duco, thinned 
with an equal amount of thinner, is put on. A high gloss 
can be given by rubbing with Simon’s cleaner followed by 
a washing with Simon’s wax. 

When the paint has been removed from the wheels and 
the wooden parts, they should be sprayed with a 6 to 4 
mixture of Viscolac intermediate and thinner. This has bet- 
ter adhesion on wood and also prevents the absorption of 
moisture into the wood during the rubbing operation. 

Window glass may be protected from the spraying and 
cleaning may be facilitated by applying grease to the glass, 
care being taken to prevent any of the grease from getting 
on to the parts to be sprayed. Duco materials can be easily 
removed with the grease after the job has been finished. 
Striping materials over Duco, before the application of wax, 
can be protected by Sheratone, which can be brushed in over 
a stripe in the same way as varnish. It dries to a lower 
degree of luster than varnish and gives equal protection to 
the stripe. 

Among the advantages claimed for Duco for refinishing 
are, that it 


Has a quicker turnover 

Has a larger percentage of profit per job 

Is less seasonable because of the shorter tie-up of cars 

Aids in selling refinished jobs to customers 

Requires less skilled labor 

Requires less floor-space because of the shorter time 
needed to finish 

Eliminates the rejection of jobs at the final inspection 
because of foreign matter settling on the finished 
surface 

Does not show off-color when defects in the finish are 
patched after the job has been finished for some 
time 

Makes it possible for the refinisher to give a guarantee 
without risk 

Obviates a come-back by the owner because of defects 
for which he is responsible 

Opens a profitable business in coloring Duco jobs after 
1 or 2 years’ service 

Eliminates the cut-price competition of alley shops 
due to the difference in skill in the application of 
Duco 

Offers something new in the way of a finish for those 
who have not been customers for repaint work 

Will attract the business of professional men who do 
not have their cars refinished because of the long 
time usually required 

Furnishes a practical finish for cars in service in the 
salt air of the seashore 

Opens a field for use on trucks when speed of applica- 
tion and durability are of great importance 


Replying to questions, Mr. Pulsifer explained that, inas- 
much as the oleoresinous types of resin dry by oxidation, 
increased temperature will hasten chemical action, and that 
when heat above 120 deg. fahr. is applied, it is necessary 
to condition the air by controlling the humidity, otherwise 
the surface oxidation will be too rapid and will produce what 
is known as case-hardening. When 120 deg. fahr. shows 
on the dry bulb, the wet bulb should show about 90. A 
quick way of refinishing is to use spar-varnish-type enamel, 
which is high in elasticity, extremely resistant to all kinds 
of abuse and dries very rapidly. Two or three days is ample 
time for two coats of this varnish and even quicker time 
can be made if forced drying is available. 

On assembled jobs where parts are received from several 
makers, unless the kind of primer used is known, the safest 
way is to remove the old primer. Organizations should specify 
the kind of primer to be used so that the work can be con- 
tinued from that point. The chemical rays of the sun are 
the most destructive but the heat of the sun has very little 
effect on paint or varnish. In California the sunlight is 
particularly severe. After sunlight has begun the destruc- 
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tion, moisture and alkali are the chief offenders in the break. 
down. 

A sealer is a coat of material similar to a wood primer, 
going over the roughstuff or surfacer after the materia] 
has been rubbed down ready for the subsequent coats and 
sealing the pores of the material; it is long in oil and very 
elastic. Combining the maximum sealing effect with a solid 
covering coat would require a material that is too heavy to 
harden through properly and that would be likely to upset 
the smoothing and elasticity curve of the work; but it js 
possible to use a primer that will have a small sealing effect, 

In comparing paint and varnish with Duco, Mr. Sprague 
asserted that from a service standpoint it was a question 
of how best to satisfy the owner of the car. Owners usually 
call for the maximum speed of delivery. Good finishers, he 
said, are becoming scarce; on the other hand, in 3 or 4 weeks 
a man can be taught to do a job with Duco that will com- 
pare favorably with that doneiby a man who has spent 
several years working with varnish. 

Duco, he said, was tried in his shop 3 years ago, in an 
attempt to save expense and ‘find .a quicker method of doing 
the work. A car turned out then is still out, after with- 
standing all sorts of weather conditions, and today looks 
as well as or better than when it was finished. Duco doubles 
the floor space of the shop because .a car is in it only half 
the usual time. 

A man whose car had been in collision with a trolley-car 
brought it in on a Thursday; it was.delivered to him Satur- 
day morning and the painting on the damaged parts matched 
the rest of the car perfectly. If the surface of a car is good, 
if the varnish is of a light character and if a light first coat 
of Duco is applied, it is fairly safe to apply Duco over 
paint or varnish. 

Referring to the questions submitted on the cards, Mr. 
Briggs said that when Duco is applied to a smooth metal 
surface like cold-rolled steel, the surface should first be 
roughed by sandblast or fireblast to give sufficient anchorage 
and adhesion. Duco has no advantage as compared with 
black japan work; in small amounts Duco might be better, 
in large amounts black japan would be better. 

The fumes from Duco spray are no more injurious than 
are those from paint-type materials. But they are not 
pleasant and can be removed by exhaust fans. By shooting 
the gun into a booth in the direction of the flow of air the 
workman will not have to breathe the fumes. Duco will 
withstand the action of salt air and has been used satis- 
factorily under the alkali conditions of the Southwest. It 
should not be applied directly to the metal but should be used 
with a metal primer of the paint type and a priming coat 
of pyroxylin roughstuff. High temperature does not de 
crease the drying time appreciably. It will withstand 600 
deg. fahr. for a reasonable length of time and will withstand 
250 deg. fahr. over a period of months or years. There is no 
satisfactory method of applying Duco except with a gun. 
Striping and lettering will hold satisfactorily on Duco 
painted materials. With regard to the comparative costs of 
Duco and paint, Mr. Briggs said that it was possible to do 
either as expensive a job as with paint or one that would 
compare with the cheaper types of painting, depending on 
the quality of the work desired. In general, the cost of Duco 
should be considerably less than that of paint. 

BUSINESS SESSION 

A lively business meeting and dinner preceded the opening 
of the technical session. Arguments for and against the 
automatic form of Section membership advocated by some 
of the officers of the Metropolitan Section were heard. It 
was evident from the general discussion that opinion was 
divided and no formal action was taken on this important 
matter of Section policy as such. However, the following 
resolution that grew out of the general discussion was unani- 
mously approved: 

Resolved that we, the members of the Metropolitan 
Section, strongly request the Council to take some 
action that will relieve our Section officers of bill col- 
lecting. 


———— ae 
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MEETINGS OF THE SOCIETY 


WASHINGTON SECTION 


Washington Section devoted its meeting on May 2 to a 
discussion of business matters and to the introduction of 
its new officers for the 1924-25 Section year The retiring 
chairman, C. H. Warrington, spoke briefly and the incoming 
chairman, A. W. S. Herrington, talked about plans for the 
Section meetings during the coming year. Mr. Herrington 
was elected to represent the Washington Section on the 
Nominating Committee of the Society at Spring Lake. 
Washington Section activities will be resumed in September. 


CRITICAL DISCUSSION OF BUS DESIGN 


Betier Brakes, Lighting, Ventilation and Heating Must 
Be Provided 


Motorbus design and 
operation were discussed 
most comprehensively at 
the meeting of the Penn- 
sylvania Section on May 
18. The basis of the dis- 
cussion was an excellent 
paper by A. E. Hutt, gen- 
eral manager of the Phila- 
delphia Rural Transit Co., 
which is printed in full 
in this issue of THE 
JOURNAL starting on 
p. 591. The following 
paragraphs report some 
of the more salient points 
brought out in the dis- 
cussion of the paper. 

Referring to his system 
of unit overhaul for mo- 
torbuses, Mr. Hutt said 
that it is difficult to set the exact mileage at which any 
particular unit should be overhauled until experience with it 
in operation has been had. The mileage should be set at 
the highest limit that the unit will stand with a reasonable 
expectation of no mechanical failures on the road. Mr. Hutt 
has set the mileage for engine overhaul at 50,000 miles; no 
figure has been determined for transmissions as yet; clutches 
are overhauled on a 50,000-mile basis. A great difference will 
be found in units, however, for in the case of clutches Mr. 
Hutt mentioned that one type he is using must be over- 
hauled every 10,000 miles. 





A. E. Hutt 


BETTER BRAKES NEEDED FOR BUSES 


Asked what item in bus operation gives the greatest 
amount of trouble, Mr. Hutt replied that it was the brakes. 
He is looking forward to a radical change in brake design 
for buses. Bus brakes must be far more efficient and far 
better built than those used on touring cars. The possibilities 
for four-wheel brakes on buses as a means of securing ad- 
ditional braking area are great. In such a design Mr. Hutt 
would utilize all the area on the rear wheel brake-drums for 
the service brake and would arrange to have the holding or 
emergency brake on the front wheels. This would allow 
all of the brake-drum area on the rear wheels to be given 
to the service brake, hence increasing its area, reducing the 
unit pressure on the lining and cutting down materially the 
frequency of brake adjustment and relining. 

The question of maximum schedule speed for motorbuses 
was discussed. Mr. Hutt said that this depends on the 
type of equipment and the size of the engine. It also is 
related to the volume of traffic on the route and the number 
of stops that have to be made; the type of road and the 
grades also have an influence. R. E. Fielder said that the 
Fifth Avenue buses in New York City operate on a schedule 
Speed of about 9 m.p.h. but this must be reduced below 
57th Street on Fifth Avenue to about 4.3 m.p.h. Mr. Hutt 
said that the buses in Detroit operate at an average speed 
of a little over 10 m.p.h. He hopes to maintain an average 
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speed in Philadelphia of 12 m.p.h. and is equipping the buses 
with 100-hp. six-cylinder engines for this purpose. 


Mr. 
Fielder commented that speed is something that has to be 


handled conservatively, as a bus operator must minimize 


his accident account, an appreciable item in operating cost. 
UNIQUE SIGNAL FOR ONE-MAN BUSES 


In discussing the operation of double-deck buses by one 
man, Mr. Hutt described an interesting device used to inform 
the driver of the movement of the passengers on the upper 
deck. On the type of one-man bus in question, the seats on 
the upper deck are covered but the aisle-way is not. As long 
as the passengers are seated the driver may be sure that no 
danger of any of them being struck by an overhead obstruc- 
tion exists. If they are standing in the passageway he 
knows that this danger exists. A light is arranged in these 
buses so that it projects a ray down through the center of 
the aisle on the upper deck, this ray of light striking a re- 
flecting mirror in a periscope that illuminates a signal in 
the driver’s compartment. When passengers are standing 
in the aisle-way, they obstruct the passage of this ray of 
light from the front to the rear of the bus and the driver 
immediately brings his bus to a stop until the signal is clear. 

One of the members asked whether it is not true that the 
maintenance cost of buses constitutes the greatest percentage 
of the over-all cost of operation. Mr. Hutt replied that it 
does not by any means. In the case of the Detroit bus 
operation the total cost of maintenance of the buses, both 
bodies and chassis, including all the overhauls, is less than 
3 cents per mile. In comparison with this it must be noticed 
that the cost for platform help, that. is, conductors and 
drivers, is 14 cents per mile. This indicates how important 
it is to maintain as high an average speed as is consistent 
with safe operation. 


PNEUMATIC TIRES NoT SUCCESSFUL ON 


BUSES 


Mr. Hutt said that a fair year’s mileage would be about 
50,000 miles for a double-deck bus operating in a large city. 
Pneumatic tires have not been used successfully on double- 
deck buses to date. Mr. Hutt does not mean to say that 
they may not be developed satisfactorily in the future, but 
he is not in favor of them at the present time. Bus lighting 
failures could be greatly reduced if the bodies were properly 
wired in the first place. It was rather amusing to hear 
Mr. Hutt’s statement that 90 per cent of the bulb renewals 
were not due to burned-out lamps but due to the passengers 
having stolen the original bulbs. Unfortunately these fit the 
head-lamps of automobiles. 

R. E. Fielder, chief engineér of the Fifth Avenue Coach 
Co., did not agree with Mr. Hutt’s suggestion that motor- 
buses be overhauled by a unit system. He did not believe 
that this would allow the economic scheduling of work in 
the shop so that it could be taken care of by the minimum 
mechanical force and with the minimum floor space. It 
would not permit the distribution of supplies over an even 
period of time. A proper design of motorbus should be ar- 
ranged so that every unit will have a life related with the 
other units in the chassis. To be done economically, the 
annual overhaul should be carried out at a time when all 
units are in need of attention. It is not good design to have 
an engine that will operate 50,000 miles without overhaul 
and assemble with it a transmission that may run another 
3 months without any repairs. If both units are overhauled 
at the end of 50,000 miles, 3 months’ life of the transmission 
have been wasted. On the other hand, if this overhaul of the 
transmission is not made at the same time as that of the 
engine the parts must be brought in again 3 months later to 
do additional work on the transmission. 


UNIQUE SIGNAL FOR ONE-MAN BUSES 


Engine types for bus use were discussed at some length. 
Mr. Fielder stated that the Fifth Avenue Coach Co. has been 
favorable to the Knight type of engine because it eliminates 
all trouble due to improperly seated and adjusted valves. 
Mr. Hutt said that at one time he had contemplated making 


DOUBLE-DECK 


Vol. XIV 


June, 1924 


No. 6 


LL , 


574 





a change to an overhead-valve engine so that he could use 
interchangeable heads for replacement purposes when valve- 
grinding had to be done. However, he has since had further 
experience with Knight engines that are of an improved 
type and he is most enthusiastic about them. He spoke of 
having run 10 buses for 30,000 miles without touching the 
engines so far as the valves were concerned. 

W. E. Martin, superintendent of automotive equipment of 
the United Railways & Electric Co. of Baltimore, made sev- 
eral interesting comments. His organization is operating 34 
motorbuses and 3 trackless trolleys. Brakes have given their 
organization the most trouble so far as maintenance and 
repairs are concerned. Considerable trouble has been expe- 
rienced with the trackless trolleys due to the design of the 
vehicle. It is true that improvements have been made in 
other trackless trolleys that have not been incorporated in 
the Baltimore units. However, Mr. Martin believes that the 
buses are more flexible in operation than the trackless trol- 
leys. He said that one other item of bus design, namely the 
lighting installations, had caused trouble as great as that 
experienced with the brakes. 


> Bus SPECIFICATIONS DRAFTED FOR NEW JERSEY 


A discussion that will be of great interest to motorbus 
designers was presented by Robert Burns, traffic supervisor 
of Camden, N. J. He presented some of the more interesting 
points incorporated in the motorbus specifications that have 
been drafted by the bus supervisors of the Board of Public 
Utility Commissioners of New Jersey. With reference to 
body specifications, the maximum overall length of the body 
must not exceed 21 ft. and the bumper should not extend 
more than 4 in. beyond the body proper. The minimum of 
length shall be 16 ft. The body width shall be a maximum 
of 7 ft. 10 in. outside measurements and a minimum of 7 ft.; 
the inside height from floor to ceiling must not exceed 6 ft. 
6 in. and the minimum shall be 6 ft. 4 in. The specifications 
recommend that a partition be constructed of wood and glass 
to separate the driver’s seat from the passenger compart- 
ment. This is added as a safety precaution since it pre- 
vents conversations between the driver and the passengers. 

Under the New Jersey specifications, all buses must be 
equipped with at least four ventilators of a suitable type to 
be adopted by the different cities subject to approval by the 
Board of Public Utility Commissioners. Mr. Burns stated 
that the ventilator system is a very important part of bus 
equipment. Half of the buses that are constructed today 
do not have provision made for proper ventilation; they are 
often filled with foul air and their windows steam up. 

Another clause in the specifications will require that grab- 
handles be located inside the vestibule of the bus and be 
bolted in place. Placing the grab-handles inside the bus 
prevents passengers from attempting to board a vehicle 
while it is in motion. The New Jersey specifications state 
that there shall be a clearance of 24 in. in the opening of 
all entrance and exit doors of a bus. 


OVERLOADING DISCOURAGED BY LIMITING OVERHANG 


Mr. Burns called attention to one important item in the 
specifications which is causing the vehicle administrators 
some concern. This relates to the distance that a body shall 
extend beyond the chassis, often known as the overhang. 
This dimension is important because it tends to prevent the 
mounting of large bodies on chassis of inadequate capacities. 
Independent operators frequently buy a bus of small capacity 
and later replace the body with one having a large overhang 
to increase their revenue. The usual result is a bus that is 
unsafe and should not be permitted on the streets. The 
New Jersey authorities recommend that the chassis be the 
full length of the body and extend to the body’s sills. R. E. 
Fielder stated that he believed this specification to be too 
stringent. He indicated how it would.not be bad engineering 
to have a dimension of 98 in. from the rear axle to the ex- 
treme rear end of the body of a double-deck bus with a rear 
stairway. A. F. Masury, who served as chairman of the 
meeting, said that he endeavored to fix the overhang not to 
exceed 60 in. from the rear-wheel center 
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Mr. Burns said that the new specifications required that 
all buses be equipped with window guard rails and with 
emergency exit doors. In addition to his criticism of the 
ventilation of bus bodies, Mr. Burns also stated that the 
lighting is poor and the heating systems generally are in- 
adequate. Noisy brakes are the cause of considerable an- 
noyance and Mr. Burns predicted that unless the manufac- 
turers of buses take steps to correct this fault, cities wil] 
adopt ordinances preventing the operation of buses with 
noisy brakes. 

G. H. Scragg called Mr. Burns’ attention to the fact that 
body specifications such as those drawn up by the New Jer- 
sey authorities will tend to increase the cost of bus bodies 
and chasses to the New Jersey operators. Bus body manu- 
facturers attempt to supply bodies that will suit the average 
demand of the entire Country and when one State specifies 
special body features for bus bodies used within its borders, 
it means that none of the advantages of quantity production 
will accrue to the purchasers of those bodies. 


RAPID LOADING AND UNLOADING IMPORTANT 


R. E. Plimpton, associate editor of Bus Transportation, 
called attention to the importance of reducing the loading 
and unloading time of motorbuses to increase their economic 
usefulness. He said that the increased time of loading 
double-deck buses due to the passengers having to climb a 
stairway to the upper deck was a disadvantage. He won- 
dered whether single-deck buses with entrance and exit 
doors might not be used to better advantage. The matter 
of door location and the number of doors is an important 
item of design worthy of careful consideration. Some of the 
municipal buses operated in New York City have double- 
width doors so that two streams of passengers can pass 
through them at the same time. Charles Froesch of the 
International Motor Co., contributed an interesting discus- 
sion and agreed with Mr. Plimpton in some respects. He 
said that while it is more economical to use double-deck two- 
man controlled buses during the peak load, standard 25-pas- 
senger buses on pneumatic tires would prove more econom- 
ical for non-rush periods and would expedite traffic. 


CHICAGO MEMBERS VISIT REFINERY 








Busy Day Starts with Golf Tournament 
Fuel Meeting 


and Ends with 


As the closing event in 
its most successful year 
the Mid-West Section held 
a lively all-day session on 
May 16 which included 
golf at the Hammond 
Country Club in the fore- 
noon, a visit to the Whit- 
ing refinery of the Stand- 
ard Oil Co. of Indiana in 
the afternoon, dinner at 
the Engineers’ Club, Chi- 
cago, and an address by 
Thomas Midgley, Jr. at 
the evening meeting. Sev- 
eral members of the In- 
diana and the Milwaukee 
Sections were present as 
guests. 

By sticking to his game 
until he almost missed 
lunch, Flemming, of the Westinghouse Electric & Mfg. Co., 
captured first prize from 28 competitors in the golf tourna- 
ment. W. J. Buettner, A. D. MacLean and Dr. Bransky won 
a dozen golf balls apiece for the best scores in their classes 
and numerous other unofficial and unrecorded rewards 
changed hands. 

Because of their devotion to golf and lunch, members were 
late in starting on their tour of the Whiting refinery, but 
still spent nearly 2 hr. studying the evolution of gasoline, 
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grease and lubricating oils under the efficient guidance of E. 
P. Brown, of the Research Laboratory. 

After the customary dinner at the Engineers’ Club the 
assembly was highly entertained by Thomas Midgley, Jr. 
who discussed the trials and tribulations attending the de- 
velopment of anti-knock fuels. The subsequent discussion 
prought out many interesting facts concerning the perform- 
ance and remarkable popularity among motorists of gasoline 
treated with tetraethyl-lead as an anti-knock material. De- 
mand for the ethylized fuel has been so great as to tax the 
facilities of the suppliers and actually resulted recently in 
a temporary suspension of sales in the Chicago district. 
Motorists are now using in the neighborhood of 1,000,000 gal. 
of ethylized gas daily. Mr. Midgley predicted that engine 
compressions will be raised eventually to take full advantage 
of the anti-knock properties of the fuel and also to increase 
fuel economy and improve engine performance. He believes 
that 6% to 1 compression ratio will be the maximum that 
can be used practicably. Tetraethyl-lead does not retard 
carbon formation, Mr. Midgley said. It did cause some 
trouble at the start by forming a deposit on the exhaust- 
valves but this difficulty has been eliminated by introducing 
additional chemicals into the solution which counteract this 
effect. With the latest material only a slight effect of reddish 
discoloration of the valve is noted. Tetraethyl-lead is in a 
state of perfect solution when mixed with gasoline and re- 
mains effective after the gasoline has been in storage for 
periods of from 6 months to a year. 

Officers and members of the Mid-West Section joined in 
expressing their appreciation of the courtesies extended them 
by the Standard Oil Co. of Indiana during the extremely in- 
teresting educational trip through its Whiting refinery. This 
being the final meeting of the year, the excellent reports of 
the retiring officers were read and accepted with due thanks 
and congratulations. The following officers were installed 
for the coming year: Chairman, Frank C. Mock; Vice-Chair- 
man, Robert E. Wilson; Secretary, Prescott C. Ritchie; 
Treasurer, Walter J. Buettner. 


CLEVELANDERS DESIGN SPORT MODEL 


Judging from the advance literature that heralds the 
Cleveland Section Good Fellowship Day, June 7, this gather- 
ing may be likened to a three-ring circus running rampant 
midst an old-fashioned family picnic. John Younger’s 
genial personality can be seen merrily spreading itself be- 
tween the lines of an impressive announcement that reaches 
the New York City office. Clyde Pelton, Leo Williams, Buck- 
walter, Parker, Wooler and numerous others are to guide 
the proceedings, it would seem. There is to be golfing, good 
and bad; running; jumping; tennis and, lo and behold, a 
beauty contest! 

Clevelanders are envied the thrills of these undignified 
earryings-on. It is good advice to those in the vicinity 
of the Ohio metropolis to hie themselves and families to the 
Cedarhurst Country Club, 1 mile east of Wickliffe on Euclid, 
say the posters, on June 7, starting at 2:30 in the afternoon. 


NATIONAL SERVICE CONVENTION 


Many Phases of Maintenance Work Discussed at Detroit 
Sessions 


About 800 men who are engaged in automotive mainte- 
nance work in various parts of the Country attended in De- 
troit last month the sessions of the National Automotive 
Service Convention held under the auspices of the National 
Automobile Chamber of Commerce in cooperation with the 
Society of Automotive Engineers, the Motor & Accessory 
Manufacturers’ Association, the National Automobile Deal- 
ers’ Association, the Automotive Equipment Association and 
Service Equipment Associates. Many subjects were dis- 
cussed by authorities, including definition of service policy 
from the dealer’s standpoint, the training of mechanics, shop 
equipment, the proper fitting and adjustment of component 
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assemblies of automobiles, the relations of the engineering 
and the service departments, heat-treatment of alloy-steel, 
engine lubrication and accounting and selling methods. 

The sessions were ably conducted by the presiding officer, 
F. A. Bonham, general manager of the Parts and Service 
Division, Durant Motors, Inc., and chairman of the National 
Automobile Chamber of Commerce Service Committee. Mr. 
Bonham said that the prime purpose of the meeting was to 
develop greater interest in the servicing of motor cars and 
that he hoped that the information presented would be re- 
flected in better service. Alfred Reeves, general manager of 
the National Automobile Chamber of Commerce, recorded 
evidence of the higher appreciation that has been evinced 
of the importance of service in the automotive industry. He 
said that service ranks at least equally with production and 
selling. Obviously, satisfactory maintenance of the many 
millions of automobiles running in this Country constitutes 
a vital phase of the industry’s progress. 


WHAT THE PUBLIC iS ENTITLED To EXPECT 


In the absence of General Manager Vane, of the National 
Automobile Dealers’ Association, Assistant Manager Shaw 
of that organization presented a statement prepared by the 
former on the subject of what the public is entitled to expect 
in service. Little agreement is found among car users on 
this matter, there having been great lack of definition of 
policy on the part of car manufacturers in this connection. 
Mr. Vane made it plain that the problem had been given in- 
adequate attention. Two fundamental questions that must 
be answered are: What will repairs cost? How long will it 
take to make them? Ninety per cent of the dissatisfaction 
over bills for repairs is due to charges for labor. 

Mr. Vane said that few dealers have cared what happened 
in their service departments so long as it did not involve 
trouble in their salesrooms. No definite policy has been pur- 
sued in the selling of new cars. A great difference is noticed 
between what is contained in the standard 90-day warranty 
and what the purchaser thinks it means. The public is en- 
titled to a declaration of policy regarding automobile service. 
In Mr. Vane’s opinion this policy should be based on the 
setting of prices to include only cost plus overhead plus 
profit; the list price should not include a trading allowance 
for used automobiles or a margin for free service; the dealer 
should charge for any maintenance or repair work done on 
the vehicles; and this work should be done efficiently, at a 
fair price to the customer and at a profit to the repairmen, 
by the most skilful mechanics that can be obtained, with 
standard repair parts and by the latest and most scientific 
tools and machine equipment available. The car-owner is 
not entitled to free service, but he is entitled to service under 
the best conditions. No charge should be made for work re- 
quired as a result of faulty material or workmanship, in- 
including labor charge. 

The average life of an automobile is 6 years or more. The 
industry is just entering its replacement era. Competition 
will regulate the price of cars to a greater extent than in 
the past, and maintenance service rendered will be “the 
thing.” 

THE TRAINING OF MECHANICS 


J. C. Wright, director of the Federal Board for Vocational 
Education, presented much valuable information based on his 
long experience. His subject was, The Selection and Train- 
ing of Mechanics. 

In discussing what can be done to reduce expense for re- 
pairs, Mr. Wright remarked that the art of tire-making has 
advanced so greatly that it is not now economical to repair 
tires. In general, much needs to be done to improve service. 
The average repairman of today is not trained properly to 
diagnose and remedy car troubles. The supply of good men 
being short, the turnover of employes at given shops is too 
great. Mr. Wright feels that it is fundamentally necessary 
to have conscientious workers. The opportunities for the 
concealing of poor workmanship are many. Other needed 
qualifications are proper physical and mental characteristics 
and ingenuity or resourcefulness. Men who have had con- 
siderable responsibility in such fields of work as inspecting 
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boilers or elevators are good candidates for positions in 
automotive service departments. 

To provide one good mechanic for every 100 cars, there 
should be available two or three times as many well 
trained men as are now available. With respect to schools, 
the nature of the teaching is the most important thing. The 
teacher should be skilled as a master workman and’ have 
had instructor training. By Congressional appropriation 
$1,000,000 is allotted annually to the States for use in train- 
ing teachers of mechanics in all trades. Excluding consider- 
ation of tire repairs, Mr. Wright specified the following five 
major classifications in the maintenance field; general re- 
pairmen, electrical service-men, battery service-men, owners 
and operators, and foremen and inspectors. In the automo- 
tive industry the responsibility of the foreman is very great. 
The‘ speaker also emphasized the fact that successful train- 
ing in any community depends upon the observance of the 
idea of cooperation. The public schools cost $2,000,000,000 
a year. They must’be looked to more and more for assistance 
in the general solution of the automotive maintenance prob- 
lem. Meantime over 500,000 men are attending vocational 
schools. The leaders engaged in automotive work in various 
localities should confer with the public school superinten- 
dents with a view to helping the men who need training but 
do not know how to get it. At present the average duration 
of employment in the automotive field is 7% years. 


SHOP LAYOUT AND GENERAL EQUIPMENT 


E. M. Young, of the advisory staff of the General Motors 
Corporation, discussed the application of certain funda- 
mentals of the service business relating to shop layout and 
equipment. A good merchandiser not only displays his 
wares in a neat and attractive manner but places them 
within his establishment so that they are easily accessible 
to his.customers. Moreover, he arranges his. building so 
that he can receive, handle, store and deliver merchandise 
in a manner that will soon gain for him the reputation for 
good service. 

Mr. Young showed lantern slides of a number of floor 
plans of buildings on lots 80 ft. wide by 150 ft. long and 
also views of stockrooms and shop installations. The sub- 
ject of service tools and equipment is one of increasing im- 
portance to every one connected with the automotive indus- 
try. The development in this field is years behind that of 
manufacturing equipment. Mr. Young divided service tools 
and equipment into two broad classifications; those common 
to automobiles generally, such as small tools, arbor presses, 
electric drills and jacks; and those special to respective 
makes of car, these being developed usually under the super- 
vision or with the approval of the car manufacturer, to do 
specific -work in the least time. The car manufacturer should 
maintain in his service department a technical division 
charged with the duty of keeping in close touch with service 
problems in the field and the development of time-saving 
tools and methods at the factory, as well as at service sta- 
tions. 


FITTING AND ADJUSTMENT OF COMPONENT ASSEMBLIES 


The session held on the second day of the convention was 
devoted to a discussion of the proper methods of fitting and 
adjusting sub-assemblies of automobiles. D. Andrew, ser- 
vice manager of the Continental Motors Corporation, gave in- 
formation on recommended types of tool or fixture, including 
first and second choices and improvisations, for use in re- 
pairing engines. He discussed crankshaft testing equipment, 
bearing assemblies, hand-scraping and reaming of bearing 
bushings, machines for reboring, grinding and honing cylin- 
ders, piston-pin and ring fitting, and various other related 
matters. 

H. W. Alden, past-president of the Society, and chairman 
of the board, Timken-Detroit Axle Co., in giving an exposi- 
tion of methods of adjusting rear-axle gears and bearings, 
emphasized the importance of intimate contact between the 
engineer and the service-man. Too frequently they are 
widely apart in their work. Each can learn much from the 
other, and should do so for the benefit of the vehicle user. 
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He said that the greatest service an engineer can expect 
from any part of his organization is that from a fair-minded 
intelligent service department. In addition, the right kind 
of engineer can be of the greatest assistance to the ser- 
vice manager. In Col. Alden’s opinion poor repair work is 
due principally to lack of information. It is a good invest- 
ment to furnish practical and adequate information to a 
service department, and such information is always welcome 
in that department. Showing moving-pictures, the speaker 
set forth the various stages of gear adjustment and taper 
roller-bearing adjustment. 

Dr. F. C. Stanley, chief engineer of the Raybestos Co., 
talked on the mechanics of motor-car brake actuation. He 
said that the accumulation of dirt and rust is the chief cause 
of brake failure. With regard to testing brakes he advocated 
“the oldest and simplest method,” namely, making them lock 
the wheels. We do not always need to apply brakes with 
sufficient force to lock the wheels, but should know that this 
ability is at our command. Doctor Stanley discussed at some 
length the following topies: Four-wheel brake adjustment, 
procedure in adjusting brakes, scoring of brake-drums, cause 
and remedy for squeaky brakes and types of brake. 


THE RELATIONS OF THE SERVICE-MAN AND THE ENGINEER 


Thos. J. Litle, Jr., chief engineer of the Lincoln Division, 
Ford Motor Co., gave his views as to how the service-man 
can cooperate with the engineer. In his opinion the problem 
of trying to give universal satisfaction to the user over- 
shadows all other problems of the industry. The engineer 
is apt to be wrapped up in his particular work to such an 


extent that he does not appreciate the problems of the car 


user. Frequently his company brings out a new model every 
year, it being necessary consequently to retool the plant. 
After the engineer has completed his design and _ seen 
it carried properly into production, he should go out from 
his office, leaving the work there in charge of a competent as- 
sistant, and scrutinize carefully in the factory the manner in 
which his design is being produced. Moreover, he should go 
out into the field to visit the service-man. 

Complaints from the field should be sent in triplicate to the 
factory for consideration there by the service, the manufac- 
turing and the engineering departments. 

Mr. Litle said that the service-man can be most effective 
in cooperating with the engineer by sending him definite in- 
formation of troubles encountered in the field. He showed 
examples of good and of poor reports from service-men and 
also copies of forms used by various companies in methodi- 
cal reporting of repairs made at service stations. Among 
these were some forms of report used by Durant Motors, 
Inc., for tabulating the number of repairs made in different 
parts of the Country on a given number of cars, the respec- 
tive mileages of the cars being indicated. It is, of course, 
physically impossible for an engineer engaged with a large 
company to keep in direct touch with the details of engineer- 
ing, manufacturing and service. In the Ford Motor Co. a 
technical service department has been established. This de- 
partment, directly and through its field men, is in constant 
communication with the service managers of the company 
throughout the Country. 


HEAT-TREATMENT OF ALLOY-STEEL PARTS 


L. A. Danse, chief metallurgist of the Cadillac Motor Car 
Co., presented a masterly address on the complex, fascinating 
and vitally important subject of the effect of heat-treating 
alloy-steel parts. He brought home in a telling way the 
points he wished to make in connection with car maintenance 
work. He showed lantern slides of steel-making processes, 
beginning with the mining of the ore. He explained in de- 
tail the necessity for securing good clean steel and for 
refining its crystalline structure properly. With bad in- 
clusions in the material, heat-treatment is of no avail. He 
made clear, however, the fact that “clean steel” is a rela- 
tive term; absolutely, there is no such thing. 

Mr. Danse discussed, in addition to steel, iron and non- 
ferrous alloys and their physical properties. He also out- 
lined the fundamentals of welding operations. 
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ENGINE LUBRICATION 


Having as a subject the effect of poor lubrication, Dr. W. 
K. Lewis, head of the department of chemical engineering, 
Massachusetts Institute of Technology, and chemical con- 
sultant, Standard Oil Co., discussed principles of lubrication 
with reference to automotive internal-combustion engine 
practice. Our present theories of lubrication are based on a 
knowledge of laws governing the motion of liquids, deduced 
by some of the ablest mathematicians of the modern world 
and substantiated by an overwhelming mass of experimental 
data. Oil adheres to the surfaces of both the shaft and the 
bearing and slippage occurs upon each of the successive oil- 
layers between the two surfaces. These individual films may 
be looked upon.as a series of roller bearings, rolling upon one 
another. While the shaft tends to fall because of the down- 
ward thrust upon it, the rotation of the shaft forces oil up 
beneath it by a pumping action somewhat analagous to that 
of a rotary pump. Cylindrical bearings are characterized by 
the fact that the rotation of the shaft within the bearing 
tends to force the oil to the point where it is required for 
lubrication. In a cylinder, however, the piston-rings, scrap- 
ing on the cylinder wall instead of dragging oil beneath the 
rubbing surfaces, tend rather to scrape from the wall of the 
cylinder any oil that may be there. Fortunately, the pres- 
sure of the piston-rings against the cylinder wall is very low, 
but nevertheless it is not easy to ensure an adequate amount 
of lubricant between the rubbing surfaces. The rings always 
operate under partial-film lubrication. The indications are 
that leakage of oil past well-fitting piston-rings is almost 
entirely behind the rings and not between them and the 
cylinder wall. Obviously, the more viscous the oil is, the less 
this leakage will be, because the resistance to the flow of oil 
through narrow passages between the rings and the grooves 
increases greatly as the viscosity of the oil goes up. The 
practical problem of automobile engine lubrication resides in 
the choice of that lubricant and the maintenance of those 
conditions of operation which will lubricate most satisfac- 
torily both the bearings and the cylinder wall. If grit parti- 
cles in a bearing are small compared to the minimum clear- 
ance between the shaft and the bearing, these particles will 
float through the bearing without scoring or abrasion. 

Doctor Lewis said that it had been found in tests made at 
the Massachusetts Institute of Technology on two engines 
using the same oil, that the oil the dilution of which was 
greater contained a greater amount of iron. The experi- 
mental results point to the fact that crankcase-oil dilution, 
with resultant loss of “body” of the lubricant, increases 
abrasion in the engine. 


SIMPLE ACCOUNTING RECORDS 


W. G. Eiben, of the Comfort Printing Specialty Co., dis- 
cussed the “high-lights” of simple accounting records. His 
theme was that every dealer’s shop can and should make a 
profit. 


THE ELECTRICAL SYSTEM 


G. R. Fessenden, service engineer of the North East Elec- 
tric Co., gave an elementary explanation of the electrical 
system. He said that the most prevalent causes of electrical 
troubles can be impressed upon the repairman, if it is 
pointed out to him that every unit is dependent to a very 
large extent upon the proper operation of every other unit 
therein. Moving-picture films were exhibited showing the 
principles of electricity and of the methods of operation of 


electrical units for ignition, lighting and starting purposes 
on automobiles. 


MIDGLEY ADDRESSES MILWAUKEE SECTION 


Some of the romance connected with the development of 
anti-knock chemical materials in the laboratories of the 
General Motors Research Corporation was presented in an 
entertaining address by Thomas Midgley, Jr. before the 
Milwaukee Section of the Society on May 28. H. L. Horning 
and others contributed to a lively discussion of fuel problems. 
The meeting was preceded by a dinner at the City Club. 
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USE OF UNEDGED PLANKS NOT NEW 


Chair Industry Has Followed Ford Motor Co. Practice 
for Many Years 


Considerable publicity has been given recently to the sys- 
tem used by the Ford Motor Co. of cutting hardwood lumber 
for body parts direct from unedged planks as they come 
from the log, it being stated that this system shows savings 
of from 35 to 50 per cent over the usual practice of cutting 
lumber sawed to uniform size and grade. In cases where the 
log was curved or irregularly shaped, the scrap exceeded the 
usable lumber. 

According to F. F. Murray, of the Hardwood Manufac- 
turers’ Institute, the practice of using unedged planks from 
the log has been followed for a number of years, particularly 
in Northern chair manufacturing plants, where the available 
timber is small and yet of sufficient value to warrant cutting. 

The unedged board is, however, not a commercial com- 
modity as yet inasmuch as it would be very difficult, if not 
impossible, to measure it in such terms as to preclude subse- 
quent dispute, and likewise the grading of the unedged board 
would represent virtually an impossibility. In cases where 
log-run timber is bought it might be possible to feature 
“unedged” boards, but this would mean the acceptance of 
very low-grade material such as is rarely shipped today. 
Mr. Murray believes, however, that the Ford Motor Co. is 
practising a very high degree of utilization that might not 
be suitable for general application. 


TAP-DRILL REFERENCE TABLES 


List of Drills Indicates Those Suited for Different 
Minor-Diameter Limits 


Believing that it is highly desirable to establish definite 
drill-sizes for the bore diameters specified in the report of 
the Sectional Committee on Screw-Threads, which was ap- 
proved at the January meeting of the Standards Committee, 
the Screw-Threads Division has prepared tap-drill refer- 
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Indicates the tap dril! nearest to but not smaller 
than the basic mrunor diarmeter 

Indicates the tap dril! nearest to but not smaller 
than the minimum minordiameter 

Indicates the mean minor diameter 

Indicates the tap drill nearest to but not larger 

,. than the maximmurn minor diarneter 

Indicates the range of tap drills within the minor 
diarrreter lirri ts 

Indicates the range of tap dril/s without the minor 
diameter limits, butenough under certain 
conditions to be useable 

° Indicates tap drill suggested for general use 
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; 0.0886 
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TABLE 1—TAP-DRILL SIZES FOR SCREW-THREADS FROM No. 0—80 To 

No. 5—40 
———_—_—_—— — ' 

= T on 
} S S S | 
| 2 8) » ‘ 
es t tnomw © f E LAST OM | 
| = Ss <tr vr nM | > t Ge ~ Yow 





E vet. 3 c - Lae 
-- => = Aa Hseo « iz = ws o~oeeceese 
eo 
, 1¢ 
\ 























ww me aga ca @W 


TABLE 2—Tap-DRILL S1IzEs FOR SCREW-THREADS FROM No. 5—44 TO 


No. 12—32 
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TABLE 3—TapP-DRILL SIZPBS FOR SCREW THREADS \4 
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0.3898 
0.3906 
0.3937 
0.3970 














~ 0.4040 
0.4062 
0.4130 








0.4219 
0.4331 
0.4315 
0.4527 


2% 4 0.4531 
S/s7 0.4687 


* Minor diameter limits; 
no dri/lavailable within 
these limits 











TABLE 4—Tap-DRILL Sizes FoR SCREW-THREADS FROM % IN.—16 TO 


% IN.—28 


ence tables for the theoretical minor-diameter, the minimum 
minor-diameter and the maximum minor-diameter for all 
tapped holes specified in the S. A. E. Extra-Fine, the Fine 
and the Coarse Screw-Thread Series. 

The purpose of these reference tables is to show drills 
Suitable for use as tap drills for screw-thread depths of 
three-quarters and five-sixths of the theoretical thread-depth 
and for the full theoretical depth. They are not intended 
to indicate a specific tap drill, as the size of tap drill best 
Suited to a given application is dependent upon the mate- 
rial, the nature of the cutting lubricant, the method of drill- 
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TENTATIVE STANDARDIZATION WORK 


579 
ing and tapping and the condition of the cutting edges of 
the drill. 

In cases where no drill is within the limits of the minor 
diameter of the tapped hole it is necessary to make a special 
sizing-tool, drill or reamer, or to allow the tap to size the 
minor diameter. The nearest available drill is indicated in 


the tables and the limits of the minor diameter are given. 
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TABLE 5—TAP-DRILL SIZES FOR SCREW-THREADS FROM } IN.—12 TO 
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TABLE 7—PROPOSED STANDARD LIST OF TAP DRILLS 





Diam- Threads 





DRILL Size 


eter | Per | aT 
Inch Number| Mm. 
= | ticles iedlieadipeniindletinieiiateentincics 
0 | 80 1.20 
1 64 ee ee 
1 } 72 53 | 
2 | 56 | 51 | 
2 | 64 50 | 
' 
3 48 | 47 
3 56 } 46 
4 40 44 | 2.20 
4 48 | 2.30 
5 } 40 | 39 
Ta, oe. | 2.60 
6 32 ‘ 2.70 
6 40 | 34 
8 32 ‘ 3.30 
8 36 29 
10 24 26 
10 32 21 
10 40 |}. 4.20 
12 24 17 4.40 
12 | 28 | 15 
no? 6S 14 
\4 20 ~ 
4 24 5 
4 28 5.40 
14 5.50 
14 36 2 5.60 
1g 40 2 5.70 
> 18 6.40 
16 24 6.80 
ie 32 Ja 7.10 
ie 40 7 .30a 
| 
ag 16 } 7 .90a 
3 2: 8.40 
a 32 8.70 
6 14 9.20 
‘ 20 } 9.80 
ie 24 10.00 
% 28 Y 
16 32 Y 


aPreferatly for nuts, although slightly undersize. 
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bNot recommended for thread depths less than one diameter 


TABLE 8—DRILL SIZES 


Diam-; Threads 


eter Per 
Inch 

l 64 

2 56 
3 18 

4 40 
5 40 
6 32 
Ss 32 
10 24 
12 24 
\4 20 
It 18 

« 16 

te 14 
lo 13 
% 6 12 
X§ 11 
4 10 
Ve Qg 
l be 
14 7 
1'4 7 
1 5% 6 
1's 6 
134 = 
4 4 
i4 4 
rls $ 
234 . 
3 t 


Bore, 


Full 


Thread 
Depth! 


0 
0 
0 


0 
0 
0 


0 
0 
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0 
0 
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0 
0 
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0 
0 
0 


0 
0 
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toto 


05270 
06280 
07194 


07952 
09252 
09741 


12341 
13587 
16187 
18505 


24033 
29381 


34471 
40001 


50691 
62010 


73066 | 


83762 
93942 
06442 
15849 
28349 
49019 
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0 
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1 
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DRIL 


Jec. 


0532 
0630 
0728 


0807 
0925 
0980 


1250 
1360 
1614 


1850 
2402 
2950 


3464 
4040 
4531 


5118 
6350 
7344 


8437 
9375 
0625 


1562 
2812 
1961 


7126 
9687 
1719 


4219 


6772 


Theoretical thread-depth 
Minimum minor-diameter. 
‘Maximum minor-diameter. 


diameter. 


DRILL SizF 


Mm. 


10 .5a 
11.56 


97 


28.0 
29.5 
30.0 


30.56 


In. 


Under conditions where the drill can be depended upon to 
produce a hole somewhat larger than itself it may be safe 
to use a tap drill smaller than the minimum minor-diameter; 
on the other hand, if conditions are such that a tap drill 
may be depended upon to cut a hole its exact size or even 
slightly smaller, it may be safe to use a drill larger than 
the maximum minor-diameter, the extent depending upon 
how much the minor diameter is reduced in tapping. 

The tables include tap drills for S. A. E, Coarse, Fine and 
Extra-Fine Screw-Threads as shown on p. Cl of the S. A. E, 
HANDBOOK. Other pitches heretofore in common use and 
likely to continue in use for some years to come are also 
listed. The bore after threading with the tap drill suggested 
for general use may not in some cases be within the pre- 
scribed minor-diameter limits; but screws in accordance with 
the S. A. E. specifications will assemble in them without 
minor-diameter interference. 


SCREW-THREAD STANDARD ADOPTED 


The S. A. E. Standard for Screw-Threads, p. Cl of the 
S. A. E. HANDBOOK, was largely abstracted by the Screw- 
Threads Division from the report of the Sectional Commit- 
tee on the Standardization and Unification of Screw-Threads, 
which was organized, under the rules of procedure of the 
American Engineering Standards Committee by the Ameri- 
can Society of Mechanical Engineers and the Society of 
Automotive Engineers. The report, which was prepared in 
collaboration with the National Screw Thread Commission, 
on which the American Society of Mechanical Engineers and 
the Society have been the two civilian participating organi- 
zations, was approved by the former society in December, 
1923, and by the latter in February, 1924. 

Following the Society’s approval, the complete report of 
the Sectional Committee was forwarded to the American 
Engineering Standards Committee. The report met with 
unanimous approval and has consequently been recognized 
as an American Standard. The American Society of Me- 
chanical Engineers has printed the complete report and 
copies are available in pamphlet form. 


FOR MINOR DIAMETERS OF THE COARSE-THREAD SERIES 





L Size 


Nom. 


1.35 mm. 


1.60 mm 
1.85 mm 


2.05 mm 
2.35 mm 


No. 40 
14 

No. 29 
4.10 mm 


No. 13 
6.1 mm 
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8.8 mm 


} 
29 
64 


13.0 mm 


1% 
38.0 mm 
413.5 mm 
Le 

911 

ee | 

Qo 
68 


64 
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Bore, 


5/6 


Thread 


I 
0 


0 
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1 0 
0 
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0 
0 
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0 
0 
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0 
0 
0 


0 
0 
0 


0 
0 
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Jepth? 


05609 
06667 
07645 


08494 
09794 
10417 


13017 
14489 
17089 


19587 
25236 


30734 


36018 
41673 
47229 
52659 
64175 
75472 


86468 
97035 
09535 


19458 
31958 
53349 


75944 
00944 
22940 


47940 
72940 


DRILL Nizt Bore, DRILL Size 

Ee al 34 

Thread 
Dec. Nom. Depth* Dec. Nom 
0.0551 1.40 mm 0.05778 0.0571 1.45 mm 
0.0662 1.70 mm 0.06860 | 0.0689a 1.75 mma 
0.0768 1.95 mm 0.07870 0.0785 No. 47 
0.0846 | 2.15 mm 0.08764 | 0.0866 | 2.20 mm 

+ 0.0980 No. 40 0.10064 0.0995 No. 39 

0.1040 | No. 37 0.10755 | 0.1065 | No. 36 
0.1299 | 3.30 mm 0.13355 | 0.13384) 3.40 mma 
0.1440 | No. 27 0.14941 | 0.1495 No. 25 
0.1719 lg 0.17541 0.1732 $.40 mm 
0.1960 | No. 9 0.20129 | 0.2010 No. 7 
0.2520 | 6.4 mm 0.25837 | 0.2570 | F 
0.3071 7.8 mm 0.31411 0.3125 6 
0.3594 0.36791 | 0.3680 U 


64 
0.4134a| 10.5 mm 0.42506 | 0.4219 





0.4724 12.0 mm 0.48131 | 0.4844 ant) 
0.5312 | "@ 

0.6406 | 4, 57 | 0.6496 | 16.5 mm 
0.7500 | %& 0.76675 | 0.7656 | *%«, 
0.8661 22.0 mm 0.87822 | 0.8750 7@ 

0. 9687 31 0.98582 | 0.9844 | * 4, 
1.0937 136 1.11082 1.1093 | or 
1.2031 1134, 1.21262 1.2187 1? % 
1.3190 | 33.5 mm 1.33762 1.3386 34.0 mm 
1.5312 l'i¢ 1.55514 1.5551 39.5 mm 
1.7656 | 149% 1.78349 | 1.7812 | 1% 
2.0079 51.0 mm 2.03349 2.0312 216 
2.2244 | 56.5 mm 2.25643 | 2.2500 | 214 


5000 | 26 


2.4803 | 63.0 mm 2.50643 2 
2 7559 | 70.0 mm 


2.7344 | 24% G 75643 


aThe nearest drill-size available is outside the minor-diameter limits by more than '% of 1 per cent of the 
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TABLE 9—DRILL SIZES FOR MINOR DIAMETERS OF THE FINE-THREAD SERIES 


TENTATIVE STANDARDIZATION WORK 581 


Bore, 
Diam-| Threads Full 
eter Per Thread 


Inch Depth! 


0 80 0 
l 72 0 
3 64 0 
3 56 0 
4 iS 0 
5 t4 0 
6 410 0 
Ss 36 0 
10 32 0 
12 28 0 
12 32 0 
4 28 0 
ae 24 0 
vs 24 0 
20 | 0 
lg 20 0 
9 i 18 0 
54 18 0 
34 16 0 
“8 14 0 
Yea 18 0 
1 14 0 
1\% 12 1 
14 12 l 
1 *4a 12 l 
1'4 12 l 
1 <a 12 1 
13a 12 1 
2a 12 
2\4a 12 2 
24a 12 2 
3a 10 2 
6a Ss 5 


'Theoretical thread-depth. 


04376 
05496 
06570 


07580 
08494 
09548 


10552 
12792 


14941 


16961 
17541 


20361 
25837 
32087 


37255 
43505 
49033 


55283 
66881 
78221 


80283 
90721 
01680 


14180 
26680 
39180 
51680 


641890 
89180 


14180 
39180 
87010 


83760 
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DRILL Size Bore, 
ae AAT 5/6 
Thread 
Dec. Nom. Depth? 
0.0453 | 1.15 mm. 0.04647 
0.0550 No. 54 0.05796 
0.0670 No. 51 0.06909 
0.0760 | No. 48 0.07967 
0846 | 2.15 mm 0.08945 | 
0.0960 | No. 41 | 0.10040 
0.1065 | No. 36 0.11094 
0.1285 | No. 30 0.13392 | 
0.1495 No. 25 0.15617 
0.1695 No. 18 0.17734 
0.1770 | No. 16 0.18217 
0.2040 | No. 6 0.21134 
0.2598 6.6mm. 0.26739 
0.3230 | P 0.32989 
0.3740 | 9.5mm. 0.38337 
0.4375 | %© 0.44587 
0.4921 12.5 mm 0. 50236 
0.5512 14.0 mm 0. 56486 
0.6693 17.0 mm 0.68234 
0.78129) % 0.79768 
0.8071 20.5 mm 0.81486 
0.90620) %q 0.92268 | 
1.0156 | lly 1.03480 
1.1406 | 1%, 1.15980 
1. 2656 1g 1.28480 
1.3906 | 1%q& 1.40980 
1.5156 1334, 1.53480 
1.6496 141g, 1.65980 
1.8906 | 1574 1.90980 
2.1406 | 2%, 2.15980 
2.8906 | 2254, 2.40980 
2.8750 | 2% 2.89170 
5.8437 577m 5.86470 


2Minimum minor-diameter 
‘Maximum minor-diameter. 


aNot ineluded in the S.A.E. Standard Screw-Thread Series. 
bThe nearest drill-size available is outside the minor-diameter limits by more than 14 of 1 per cent of the 


diameter 


SECTIONAL COMMITTEE ORGANIZED 


F. P. Gilligan Elected Chairman of Sectional Com- 
mittee on Numbering of Steels 


The organization meet- 
ing of the Sectional Com- 
mittee on the Numbering 
of Steel was held on May 
8 at the Navy Department 
Building in the City of 
Washington, F. P. Gilli- 
gan, chairman of the Iron 
and Steel Division of the 
Society’s Standards Com- 
mittee, was elected chair- 
man of the Sectional Com- 
mittee, A. G. Zimmerman, 
of the Naval Gun Fac- 
tcry, a representative on 
the Sectional Committee 
of the Federal Specifica- 
tions Board, was elected 
vice-chairman, and L. A. 
Fry, representing the 
American Society for 


F. 


Testing Materials, was elected secretary. 

The purpose of the Sectional Committee is to develop a 
National system of numbering steels based upon definite 
specifications. The Committee was appointed as a result of 
a general conference held in the City of Washington in 1922 
under the auspices of the American Engineering Standards 
it was 
American Society for Testing Materials and the Society 


Committee. At this conference 


7 





GILLIGAN 


indicated that the 


should be the sponsors for such a committee, and they were 








DRILL Size Bore, DrRILu Size 
-_ ‘4 —EEE — —_ 
| Thread 
Dec. Nom. Depth? | Dec. Nom. 


0.04650) No. 
1 
1 


». 56 0.04782 | 0.0472 | 1.20 mm 
45mm. | 0.05947 | 0.0595 | No. 53 
75 mm 0.07078 | 0.07096; 1.80mm.}b 


0.05710 
0.06890) 


0.07850) No. 47 0.08160 | o 0810 | No. 46 


0.08900} No. 43 | 0.09170 0.0905 | 2.30 mm. 
| 0.10150} No. 38 | 0.10286 | 0.1024 | 2.60 mm 
} 
0.11100) No. 34 0.11364 | 0.1130 | No. 33 


0.13390! 3.40 mm. | 0.13694 | 0.1360 | No. 29 
0.15620! 5 | 0.15955 | 0.1590 | No. 21 
0.17700) No. 16 0.18120 | 0.1811 | 4.60 mm 
0.18200} No. 14 0.18555 | 0.1850 | No. 13 
| 

0.21260! 5.4 mm 0.21520 | 0.21656|5.5 mm.b 
0.26770} 6.8mm. | 0.27191 | 0.2720 | J 
0.32813b) 21¢,b 0.33441 | 0.3346 | 8.5mm 


0.38580) 9.8 mm | 0.38880 | 0.3898 | 9.9 mm 
0.45129 | 0.4527 11.5 mm 


| 0.50000) 14 0.50837 | 0.5118 | 13.0 mm. 
0.56250! %% 0.57087 | 0.5709 | 14.5 mm 
0.68750) 11% | 0.68911 | 0.6890 | 17.5 mm 

| 0.79688) 51¢, | 0.80541 | 0.8071 | 20.5 mm 

| 0.81250] 14% 0.82087 | 0.82686! 21.0 mm 
0.92188] 59%, 0.93041 | ..... 
1.03130] 11¢ 1.04380 | 1.0433 | 26.5 mm 


1.15630) 154 | 1.16880 | 1.1719 | 111%, 


| 1.28130) 1% 1.29380 | 1.2969 | 11%, 
| 1.40630) 113% | 1.41880 | 1.4218 | 127%, 
1.53130) 11% 1.54380 | 1.5468 | 135% 
1.65630) 12146 1.66880 | 1.6718 | 1% 
1.90630} 12% | 1.91880 | 1.9218 | 15% 
2.15630) 2°% 2.16880 | 2.1718 | 2114, 
2.40630) 21% 2.41880 | 2.4218 | 224, 
2.89060) 257% | 2.90260 | 2.9063 | 2% 
| } 
5.85940) 555% 5.87820 | 5.8750 | 5% 


consequently asked by the American Engineering Standards 
Committee to organize the committee. 

At the organization meeting no action was taken specifi- 
cally with reference to the numbering of steel. Another 
meeting will be held in the fall. Representatives of various 
steel manufacturers and users will be invited to attend. The 
subject before the Committee will be given further considera- 
tion, a general review of the numbering systems that have 
been developed, and are now in use in Europe, for ferrous 
and non-ferrous metals specifications, being contemplated. 

This Sectional Committee was appointed early this year, 
the following associations being represented thereon: 


American Boiler Manufacturers’ Association 

American Electric Railway Association 

American Institute of Mining and Metallurgical 
Engineers 

American Marine Standards Committee 

American Railway Association 

American Society of Mechanical Engineers 

American Society for Steel Treating 

American Society for Testing Materials 

Association of American Steel Manufacturers 

Bell Telephone System 

Federal Specifications Board 

Society of Automotive Engineers, Inc. 


MACHINE-SCREW HEADS UNIFIED 


A printed report covering the dimensions of flat-head, 
round-head and oval-head wood and machine screws; fillis- 
ter-head machine-screws; and flat-head, button-head, oval 
fillister-head and flat fillister-head cap-screws, has been re- 


(Concluded on p. 584) 
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AUTOMOTIVE RESEARCH 


The Society’s activities as well as 
research matters of general inter- 
est are presented in this section 








FUEL RESEARCH PLANS DISCUSSED 


Joint 


Committee Hears of Progress; Bureau of 


Standards Work Commended 


At the May 16 meeting of the Joint Committee on Fuel 
Research in which the Society is cooperating with the Ameri- 
can Petroleum Institute, the Bureau of Standards and the 
National Automobile Chamber of Commerce, great satisfac- 
tion in the Bureau’s work was expressed by representatives 
of both the automotive and the petroleum industry. The 
feeling was unanimous that the Bureau has achieved results 
of far-reaching importance to the industries and to the 
general public. It was the sense of the Committee that the 
work should be continued with a view to maintaining a 
correct balance between the fuel and the engine. 

Since the January meeting of the Committee, the study 
of crankcase-oil contamination has been continued, and in 
this work the Bureau has experimented with a new and very 
interesting method for measuring dilution. The engine tests 
conducted during the past 4 months have included runs with 
two different engines using various oils, some initially un- 
diluted and others artificially diluted with gasoline or kero- 
sene at the start. The effect upon dilution of changes in 
the jacket-water temperature has been given further atten- 
tion, and the action of piston-rings as related to blow-by 
has been studied. Also, preliminary tests have been made 
in connection with the investigation of starting. Detailed 
results will probably be presented at the Summer Meeting 
of the Society. 

The pleasure of the Committee as regards future work 
was expressed by a resolution unanimously adopted that 
recommended the continuation of the fuel research and in- 
cluded the following specific plans: first, that the factors 
contributing to crankcase-oil contamination be investigated; 
second, that the factors contributing to easy starting be 
investigated; and, third, that an investigation of vaporiza- 
tion be made to coordinate the design of internal-combustion 
engines and the volatility of fuels. Further, the resolution 
stated that the work aims to get the largest return from 
the crude, a more useful automotive product and the greatest 
service to the public. 

In view of the fact that by far the greatest portion of 
the joint fuel research has been carried on at the Bureau 
of Standards, it was appropriate for the Committee to meet 
at that institution in the City of Washington. Opportunity 
was thus afforded for the members to inspect the laboratories 
and to come into closer contact with the actual work than 
would otherwise have been possible. The Committee was 
honored by the presence of Dr. G. K. Burgess, director of 
the Bureau, who welcomed them. Dr. T. G. Delbridge acted 
as chairman of the meeting. 


NEW DIRECTOR OF HIGHWAY RESEARCH 


Outlines Plans Before Executive Committee at Meeting 
on May 12 


An outstanding point in connection with the new organiza- 
tion plan of the Advisory Board on Highway Research is the 
inclusion of a group of representatives to be appointed, 
one from each State, to serve as a medium for the inter- 


1See Bureau of Standards Technologic Paper No. 247, by Burton 
McCollum and O. S. Peters. 
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change of information between the Advisory Board and the 
various State highway departments. It is not anticipated 
that all of the States in the Union will care to participate 
in the work at the present time, but the plan offers a means 
for bringing in such representatives as are interested. This 
organization plan was presented by Director C. M. Upham at 
a meeting of the Executive Committee of the Advisory Board 
on Highway Research which was held in the City of Wash- 
ington at the Bureau of Public Roads on May 12. It was de- 
cided that the next meeting of the Committee should be held 
in the City of Washington on Tuesday, July 8, and that the 
chairmen of the various committees composing the Advisory 
Board should be invited to meet with the Executive Com- 
mittee on that occasion for a general discussion of future 
plans and reports on the progress of the work. 

Following the morning session the Committee lunched at 
the Cosmos Club, and after luncheon inspected with much 
interest the new building of the National Academy of Science 
and the National Research Council, where quarters have 
been provided for the Advisory Board. 





BUREAU OF STANDARDS TELEMETER 


Carbon-Pile Instrument Measures Displacements, Forces 
and Accelerations 


A very interesting and practical engineering instrument 
known as the electrical telemeter has been developed recently 
at the Bureau of Standards.’ It is well suited to a number 
of uses, including the measurement of small displacements, 
strains in structural members, forces and accelerations. 
Various possible applications of the instrument to specific 
engineering problems will be readily noted. 

Those responsible for the design have apparently suc- 
ceeded in eliminating the objectionable features that have 
limited the usefulness of similar instruments previously 
developed. An important advantage of this telemeter is its 
adaptability to remote indication and recording, the indicat- 
ing or recording element being stationed conveniently in a 
position isolated from vibrations or other objectionable in- 
fluences. Further, records may be obtained simultaneously 
from a number of test points. 


CARBON PILE RESISTANCE ELEMENTS USED 


The instrument depends for its operation upon the changes 
of electrical resistance of stacks of flat annular rings of 
carbon, the resistance of which varies as the pressure upon 





Fig. 1—DIAGRAMMATIC SKETCH OF DOUBLE-RESISTOR STRAIN-GAGB 

The Carbon Pile Resistors Are Shown at a and b. The Mounting ” 

Serves as One Terminal of the Gage and the Rod 1 forms the Other 
Terminal 
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Fic. 2—-WHEATSTONE BRIDGE INDICATING ELEMENT 


Carbon Resistors a and b Are Shown Connected in Two Arms of the 
Bridge. The Instrument Is Changed to the Recording Type by 
Replacing the Milliammeter r by an Oscillograph 


them changes and slight displacement occurs. By a Wheat- 
stone bridge, indications of the resistance changes are ob- 
tained, and it becomes possible to evaluate the quantity in 
question. 

The carbon rings after being ground to proper dimen- 
sions are assembled and mounted in a suitable frame. Two 
stacks, a and b, are shown in the double-resistor type of 
strain-gage of Fig. 1. In this diagrammatic sketch, the re- 
sistor a is held under pressure between the plates or dia- 
phragms c and d, and the resistor b between the plates d and 
e. The two units are insulated from the frame by the 
bushings f, and the leads g, h and i extend to the indicating 
or recording elements. Set-screws j and k provide for 
adjusting the stacks to the proper initial pressure, the points 
of support being designed so as to insure axial loading. 
Rod l is attached at the center of the plate d, extends through 
the plate e, and thence to and beyond the plate m to which 
it is also firmly fixed. Thus, the rod l forms one terminal 
of the gage and the frame or mounting nm the other. It 
should be mentioned that the frame is preferably machined 
in one piece, the absence of mechanical joints making possible 
the elimination of hysteresis effects. 


WHEATSTONE BRIDGE INDICATING ELEMENT 


As shown diagrammatically in Fig. 2, the resistors a 
and 6 may be connected through the leads g, h and i in two 
arms of a Wheatstone bridge, the other two arms of which 
contain fixed balancing resistances o and p, that may be 
adjusted by the slide-wire resistance q. Indications of 
balance are given by the milliammeter r. The total flow of 
current from the battery s is regulated by the variable 
resistance t and is indicated by the ammeter uw. 


OPERATION 


Assuming that the bridge is balanced so that the in- 
dicating pointer of r rests at the proper initial position, 
a force applied in the direction of the arrow to the rod I, 
Fig. 1, will cause a decrease of pressure and a corresponding 
Increase of resistance in the resistor a, and an increase of 
pressure with a decrease of resistance in the resistor b. 
These two effects are cumulative in so far as their influence 
toward unbalancing the bridge is concerned. The lack of 
balance, an indication of the magnitude of forces acting 
upon the gage, is shown by the milliammeter r, Fig. 2. When 
it is desired to make a record of the effects, the milliammeter 
r is replaced by an oscillograph. 

The principal advantages of the double-resistor arrange- 
ment described above are two-fold. First, a given effect 


_ 


*See Tue JourNAL, March, 1922, p. 153. 


June, 1924 


AUTOMOTIVE RESEARCH 


on the indicating instrument is obtained by using only one- 
half as much displacement of each resistor as would be 
necessary were only one unit employed; and, owing to the 
character of the non-linear relation between the pressure 
and the resistance of each unit, the departure from a 
straight-line calibration is less for the small displacement 
range. Second, by virtue of the superimposing of effects 
from the two resistors, the deflection of the instrument 
becomes substantially a linear function of the applied force. 

Measurements of forces, stresses and displacements can 
be made under favorable conditions with errors not exceed- 
ing 2 per cent. 


APPLICATIONS 


In extensive tests of brake-lining at the Bureau of Stand- 
ards, described in a paper’ by S. von Ammon, entitled 
Developing a Method for Testing Brake-Linings, the tele- 
meter has been found very useful. Fig. 3 illustrates the 
method of attaching the instrument A between the free ends 
of the pressure arms of the testing apparatus. Here it 
serves to measure the pressure with which the shoes are 
pressed against the drum. The reading of a spring-balance 
first used in this connection was tedious. This difficulty has 
been surmounted by the use of the telemeter. 

This instrument has been used to measure the stress in 
flexible members, including the stay-cables of airplanes in 





Fic. 3—TELEMETER APPLIED TO APPARATUS FOR TESTING 
BRAKE-LINING AT THE BURBAU OF STANDARDS 


The Instrument A Is Mounted between the Free Ends of 


the Pressure Arms of the Testing Apparatus. 
dicating Element Is Not Shown 


The In- 


flight. Other applications include the testing of structural 
members for bridges and airships. In the latter connec- 
tion, it is interesting to note that much information of value 
was obtained from telemeter measurements made on the 





























































Navy rigid airship, Shenandoah, during recent tests. Cer- 
tain of the members were also tested by this method before 
being assembled. 

The recording type of instrument is particularly well 
adapted to the measurement of vibratory and transient 
forces and displacements. In the measurement of vibratory 
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stresses the pressure-resistance characteristics may be de- 
pended upon at rates at least as high as 840 cycles per 
second. 

Air pressures ranging from 0 to 300 mm. (11.8 in.) of 


TENTATIVE STANDARDIZATION WORK 


(Concluded from p. 


leased by Subcommittee No. 3 of the Sectional Committee on 
the Standardization of Bolt, Nut and Rivet Proportions and 
is being distributed for comment by the American Society 
of Mechanical Engineers. The Sectional Committee, spon- 
sored by the American Society of Mechanical Engineers and 
the Society, has not approved this report, but will base its 
action thereon on the comments that shall be received. Copies 
of the report have been sent to those whose names are on 
several of the Standards Committee mailing lists, these in- 
cluding members associated with all of the more important 
passenger-car, motor-truck, engine and body manufacturers. 
Additional copies will be sent other Society members inter- 
ested in commenting on the report. 

The nomenclature of slotted-head products is also included 
in the report, the following types being proposed as standard: 


Flat-Head 

Round-Head . 
Oval Countersunk-Head 
Oval Fillister-Head 
Flat Fillister-Head 


Special types, which are to be made ‘only on order, are 
also listed in the nomenclature. 


GAS HEAD-LAMP STANDARD NEEDED 


At the meeting of the Lighting Division held in Detroit on 
April 28 the necessity for developing specifications for motor- 
truck gas head-lamps was emphasized, inasmuch as the build- 
ers of motor trucks have experienced trouble due to the fact 
that various States inspect and pass upon truck head-lamps 
on the basis of the head-lamp illumination specifications for 
motor-vehicle electric head-lamps developed by the Illumin- 
ating Engineering Society and the Society. 

It was reported that the following specifications were first 
temporarily and later definitely adopted by the State of 
Massachusetts: 

Light from acetylene lamps is legal when the lamps 
are equipped with clear glass fronts, %-ft. burners and 
6-in. mirrors. 

It was considered advisable to take prompt action on this 
matter and a subdivision was therefore appointed to study 
the situation and report back to the Division. ‘The Sub- 
division appointed is as follows: 

A. J. Seaife, Chairman White Motor Co. 
C. E. Banta Adams & Westlake Co. 
A. K. Brumbaugh Autocar Co. 


mercury and oil pressures up to 40,000 lb. per sq. in. have 
been measured by the telemeter method. 
581) 
A. W. Devine Commonwealth of Massa- 
chusetts 
W. F. Little Electrical Testing Labora- 
tories 
A. F. Masury International Motor Co. 
O. F. Ostby Prest-O-Lite Co., Inc. 
C. D. Ryder Cincinnati Victor Co. 
SHAFTING STANDARDS ADOPTED 
Final Report on Diameters for Transmission and 


Machinery Shafting-Stock 
The American Society of Mechanical Engineers has ap- 
proved the report of the Sectional Committee for the Stand- 
ardization of Shafting, proposing for adoption as American 
Standard the following diameters for cold-finished transmis- 
sion and machinery shafting: 


Standard diameters for cold-finished transmission- 
shafting stock shall be 15/16, 1-3/16, 1-7/16, 1-11/16, 
1-15/16, 2-3/16, 2-7/16, 2-15/16, 3-7/16, 3-15/16, 4-7/16, 
4-15/16, 5-7/16, and 5-15/16 in. 

Standard diameters for cold-finished machinery- 
shafting stock shall be: Up to 2% in., by sixteenths of 
an inch; from 2% to 4 in. inclusive, by eighths of an 
inch; from 4 to 6 in., by quarters of an inch. 

Standard tolerances for diameters of cold-finished 
transmission and machinery-shafting stock shall be 

Diameter, In. Tolerance, In. 


From To 


0.000 1.000 - 0.002 

1.000 2.000 0.003 

2.000 4.000 — 0.004 

4.000 6.000 — 0.005 
Standard stock lengths for cold-finished shafting 


shall be 16, 20 and 24 ft. 


The Sectional Committee report has been transmitted to the 
American Engineering Standards Committee for approval 
as a Tentative American Standard. The members of the 
Subcommittee on Shaft Dimensions which developed this re- 
port are L. W. Williams, of Cauldwell-Wingate Co.; J. E. 
Bushnell and J. J. Shuman, of Jones & Laughlin Steel Co.; 
F. M. Waring, of the Pennsylvania Railroad; and C. M. 
Chapman. 


SOUTH AMERICA 


| Ped as has been her progress in the past century, 
South America, with her 7,000,000 sq. miles of territory 
and her population of 60,000,000 possesses vast capacity for 
development as a producer of the world’s most needed com- 
modities, and, with the settlement of the international prob- 
lems and the restoration of the buying power of European 
markets, we shall doubtless witness great strides in pros- 
perity in the continent. The safety of business enterprises 
depends, of course, to a considerable extent upon political 
stability, and I would venture to say that prejudice against 


most of the South American republics on this point is dis- 
tinctly unjust, as in the more prosperous countries the pros- 
pect of political upheavals of a really serious nature 18 
probably less than in many other civilized nations. The 
peoples comprised within the geographical term “South 
America” have always adopted a liberal policy toward the 
financial and commercial stranger within their gates, and 
there is every reason to hope that this broad-minded atti- 
tude will continue to influence the policy of the various 
republics.—R. J. Hose, Anglo-South American Bank. 
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Steering-Gear Analyses 





—_—__ 


By F. F. CHANDLER! 





[INDIANA SECTION PAPER 





ACK of scientific research is specified by the 
4 author as being the cause of failure to develop 
steering-systems generally to meet the present need 
for better and easier steering-ability. He comments 
upon the meager data available regarding steering- 
system faults and factors that influence design and 
emphasizes the necessity for determining the live 
stresses in steering-systems while the vehicle is travel- 
ing over roads of all kinds, so that designs can be 
made with greater confidence and greater safety at- 
tained. Defining comfort as being inclusive of easy 
steering, a comfortable sitting position, convenient lo- 
cation of the controls that must be handled frequently 
and peace of mind relative to steering accuracy and 
dependability, he analyzes the causes of hard steering, 
saying that the steering-system includes every part 
from the steering wheel through the steering-gear and 
linkage to the front wheels and that the steering-gear 
itself is simply the reduction mechanism. 

Assisted by H. A. Huebotter, he is developing a set 
of automatic recording instruments that will record 
not only the physical effort needed to steer an auto- 
mobile but, simultaneously, the forces and shocks im- 
posed upon the entire steering-system, so that such 
records will constitute a basis for steering-system de- 
sign. 

It is essential that the steering-gear provide the 
necessary mechanical advantage or leverage that will 
enable the driver to handle the car, and that this be 
accomplished with a reasonable angular turning-move- 
ment of the steering-wheel. Unfortunately, these two 
fundamental requirements conflict, in that an increase 
of mechanical advantage causes a greater amount of 
steering-wheel turn; so, charts are presented to show 
that the final overall mechanical advantage is made 
up of factors such as helix ratio, inside ratio and the 
relationship of the diameter of the steering-wheel to 
the length of the steering-arm, and as aids to the anal- 
yses that follow, to the end that present steering-sys- 
tem faults may be minimized. 

Steering-gears are classified as bevel-gear-and-seg- 
ment, worm-and-wheel, screw-and-nut, split-nut and 
cam-and-lever types, and all but the first depend upon 
a helix for actuation. A study of helix characteristics 
follows, a description of the test apparatus being in- 
cluded, and the possibilities of producing a variable- 
ratio helix that gives great mechanical advantage in 
the center-driving position with smaller mechanical ad- 
vantage in the extreme positions are discussed. The 
author says that a steering-gear must absorb all ob- 
jectionable road shocks and still retain road sympathy; 
that is, it must be a gear that permits the front wheels 
to follow the road more or less naturally, so that some- 
what of a self-steering effect is secured. 


ACK of general development in steering-systems 
is due largely to the fact that the conventional lay- 
out used has operated with a reasonable degree of 

Satisfaction. Engineers say: “Why change? Our cars 
steer satisfactorily.” In the main, cars have been thought 
to steer satisfactorily because the driving public has not 
been conscious that easier steering is obtainable. Some 
builders have made a conscientious effort toward better 


—_—_—. 


'M.S.A.E.—Chief engineer, Ross Gear & Tool Co., Lafayette, Ind, 
*See Tue JourNax, April, 1923, p. 377. 
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steering and have succeeded, and some parts makers have 
been helpful in this, but I believe that no one has ever 
undertaken the necessary research work to accomplish 
basic improvement for the industry as a whole, although 
almost every engineer can tell, if he will, what he has 
done to make his own car better as regards steering- 
ability. 

All automotive engineers should read carefully the 
paper by Herbert Chase entitled, A Critical Study of 
Modern Automotive-Vehicle Steering-Systems.’ In it, 
Mr. Chase says: 


Steering-systems employed on many modern passen- 
ger-cars and trucks are known to have certain faults, 
but the literature of the automotive industry contains 
surprisingly little helpful information regarding either 
these faults or the factors that should control the de- 
sign of the system as a whole. Neither the TRANSAC- 
TIONS of the Society nor the Proceedings of the British 
Institution of Automobile Engineers contain any pa- 
pers dealing with the subject except by incidental or 
casual reference. 

Many of the facts given in my paper can be said 
to be virtually self-evident, yet it is surprising how 
frequently they are overlooked in actual practice. 


Time need not be wasted by arguments that steering- 
systems must, above all things, be safe; but, so far as I 
know, no one has any knowledge at present of the live 
stresses in steering-systems while the car is in motion or 
has ever taken the trouble to find out what these stresses 
are. I have made a fairly careful search and can find no 
such data; but engineers will say, “steering-systems do 
not break.” They do not break often, but they do break 
sometimes. Therefore I maintain that, if data were ob- 
tained of the steering-forces while cars actually are trav- 
eling over roads of all kinds, we could then design steer- 
ing-systems with confidence and attain greater safety 
than we possibly can now. 


STEERING COMFORT 


In the design of automobiles from now on, very careful 
consideration must be given to comfort. That includes 
easy steering, a comfortable sitting position, convenient 
location of the controls that must be handled frequently 
and peace of mind relative to steering accuracy and de- 
pendability. Ease is a synonym for comfort and there- 
fore we must have easy steering; but it is easier to make 
this statement than it is to accomplish the result. It will 
require a much greater amount of hard work to make 
steering easy than has ever been put into the subject in 
the past, because of many new factors that have to be 
taken into consideration. Just as it takes basic knowl- 
edge of the steering-forces to make steering safe, so it 
will take basic knowledge to increase the comfort of 
steering. 

HARD STEERING 


Writers on this subject have stated that hard steering 
can be attributed to friction, faulty design, bad lubrica- 
tion, failure to exclude dirt and water, excessive bearing- 
pressure and under-inflation of tires. It is known also 
that fabric tires steer harder than solid tires, cord tires 
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Overall Angular Ratio = Helix Ratio x Inside Ratio 
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Fic. 1—OVERALL ANGULAR RATIO OF STEERING-GEARS 
With a Ratio of 7 to 1, It Is Evident That 490 Deg. of Steering- 


Wheel Movement Is Required for an Assumed Steering-Arm Move- 
ment of 70 Deg.; That Is, the Wheel Must Be Turned 1.35 Times 
to Secure 70 Deg. of Movement of the Steering-Arm. As Larger 
Cars Were Produced, This Ratio Had To Be Increased, So at 
Various Points on the Chart, Steering-Gears Having Other Ratios 
Are Shown and Also the Number of Wheel-Turns Needed To Produce 
a 70-Deg. Movement of the Steering-Arm. Final Overall Mechanical 
Advantage or Leverage Is the Result of a Combination of a Num- 
ber of Factors Such As Helix Ratio and Inside Ratio, As Well As 
the Relationship of the Diameter of the Steering-Wheel to the 
Length of the Steering-Arm. As Shown, It Is Always Desirable To 
Secure the Steering Movement with the Least Possible Number of 
Wheel-Turns 


steer harder than fabric tires and balloon tires steer 
harder than cord tires. Inclined king-pins, the amount of 
weight on the front wheels, steering-moment, foregather 
or toe-in, wheel-wabble or shimmy, center-point steering, 
having all wheels turn about a common center and the 
like, are factors that affect steering. Some of these have 
both advocates and opponents. Most of these subjects 
have been treated, but the treatment mostly has been that 
of theoretical and mathematical analyses; while such 
treatment is good, it can give nothing but a meager idea 
of what the live forces are in a car that is moving over a 
road under its own power. 

During all the years that these matters have been dis- 
cussed, no one has trained himself particularly to delve 
into the mechanics of the steering-gear itself, which usu- 
ally has to take the blame if steering goes wrong, or to 
develop new ideas that might actually and definitely im- 
prove the operation from the drivers’ standpoint. We 
all forget that the steering-gear of a car is the one and 
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only thing with which the driver must be in constant 
contact; his life depends upon it. We are losing a great 
psychological sales bet by our lack of engineering ad- 
vancement toward the betterment of steering-systems. 
The steering-system, as I have discussed it, is the whole 
bag of tricks from the steering-wheel clear on down 
through the steering-gear, linkage and the like to the 
front wheels; the steering-gear is simply the reduction 
mechanism, nothing else. We spend countless hours try- 
ing to extract a few more ounces of torque from a gallon 
of gasoline to add a few more miles per hour to speed, 
and yet we say comparatively little about whether the car 
can be steered safely, accurately or easily after we get 
it going. The best steering cannot be secured by any 
steering-gear manufacturer alone, because the steering- 
gear is one part only of the whole system. 


STEERING-SYSTEM RECORDING-INSTRUMENTS 


With the help of H. A. Huebotter, research assistant 
at Purdue University, I am trying to design some auto- 
matic recording instruments that, if successful, will pro- 
duce graphical records. They will record not only the 
physical effort necessary to drive automobiles but, 
simultaneously, the forces and shocks imposed upon the 
entire steering-system. This has had attention for many 
months; the job is not easy, but progress is being made. 
When the idea was first conceived, I thought it could be 
accomplished promptly and I had hoped by now to have a 
set of records from such instruments to use as a basis 
of steering-system design. The records will give actual 
data of the live forces that stress the members of the 
entire steering-system and, at the same time, a record of 
the manual effort necessary on the driver’s part to ac- 
complish the results. 

THE STEERING-GEAR 

A most important as well as a most neglected part of 
the steering-system is the steering-gear. Two funda- 
mentals must be taken into consideration in any steering- 
gear design. They are (a) to secure the very necessary 
mechanical advantage that will give the driver the neces- 
sary leverage to handle the car and (b) to do this witha 
reasonable angular turning-movement of the steering- 
wheel. It is unfortunate that these two fundamental re- 
quirements are so incompatible. They are incompatible 
because, to secure great mechanical advantage or overall 
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Fic. 2—WHEEL-TURNS NEEDED TO PRODUCE VARIOUS STEBRING-ARM MOVEMENTS 
Readings in Degrees of Wheel-Turn for Various Steering-Arm Movements in Steering-Gears of Conventional Overall Angu- 
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Be Multiplied by the Inside Ratio, Say by 2.72 
angular ratio, it is necessary to get it at the expense of 
a reasonable angular movement of the steering-wheel. 

Fig. 1 illustrates the overall angular ratio of steering- 

. gears. As they were first manufactured, steering-gears 
usually had an overall angular ratio of 7 to 1. It will be 

seen from Fig. 1 that, with a ratio of 7 to 1, 490 deg. of 
steering-wheel movement is required for an assumed 

f steering-arm movement of 70 deg.; that is, the wheel 
. must be turned 1.35 times to secure 70 deg. of movement 
- of the steering arm. As larger cars were produced, this 


rea weew wa & SP + 


y ratio had to be increased; so, at various points on the 
. chart, Fig. 1, steering-gears having 9 to 1, 12 to 1 and 
a other ratios are shown as well as the number of wheel- 


te turns necessary to secure a 70-deg. movement of the 

- steering-arm. The'12 to 1 ratio is not uncommon at 

0 present. It is a comparatively new ratio, but even this 

i] ratio does not give a sufficient mechanical advantage to 
steer cars that are equipped with balloon tires, four- 
wheel brakes and the like and do it with ease. One 
passenger-car steering-gear on the market at present 
gives a 15 to 1 ratio. 

From Fig. 1 it will be seen that the theoretical amount 
of wheel-pull for a 15 to 1 ratio is so light that it would 
not tax the strength of even a frail driver. In truck 
service, these angular ratios are greatly in excess of 
those used ordinarily; so, at one point, Fig. 1 shows a 
20 to 1 ratio that would require 3.9 turns of the wheel to 
secure a 70-deg. movement of the steering-arm. 

Owing to the construction of steering-gears the final 
overall mechanical advantage or leverage is, as shown in 
Fig. 1, the result of a combination of a number of fac- 
tors such as helix ratio and inside ratio, as well as the 
relationship of the diameter of the steering-wheel to the 
length of the steering-arm. The steering-gear manu- 
facturers are limited by the conventional designs of cars. 
The angular travel of the steering-arm varies from 65 to 
85 deg. in cars of different makes. As seen from Fig. 1, 
it is always desirable to secure the steering-movement 
with the least possible number of wheel-turns; but, as 

the styles are rapidly including balloon tires and four- 
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Helix Ratio |Odeg Inside Ratio Overall Ratio Proportional Internal Pressures 
5.68 27? 
/ / 


* Inside Ratio = 


If a 10-Deg. Line Be Applied as Shown, This 10-Deg. Helix Would Have a Ratio of 5.68 to 1. 











f Car and Lever 







2/8 Worm and Wheel 
172 Worm and Wheel 
128 Worm and Wheel 


Fic. 3—RELATION BETWEEN THE HELIX RATIO AND THE INSIDE RATIO 


If, However, this Helix Ratio 


to 1 as Shown, the Product Becomes the Overall Angular Ratio of 15.5 to 1 


wheel brakes, cars equipped with these features have been 
forced to the use of steering-gears having a large overall 
angular ratio to secure the necessary overall mechanical 
advantage. Fig. 2 is a useful chart from which readings 
can be taken either in degrees of wheel-turn or fractions 
of wheel-turn for various steering-arm movements in 
steering-gears of conventional overall angular ratios 
varying from 7 to 1 to 27 tol. 


HELIX RATIO AND INSIDE RATIO 


Many interesting results are due to the relation be- 
tween the helix ratio and the inside ratio. Definitions 
are as follows: 


The overall angular ratio equals the helix ratio times 
the inside ratio. 

The helix ratio equals the cosine of the helix angle 
divided by the sine of the helix angle; or, it equals 1 
divided by the tangent of the helix angle. 

The inside ratio equals the radius of the driven 
member divided by the radius of the driving member. 

The overall mechanical advantage, or leverage, 
equals the radius of the steering-wheel divided by the 
radius of the steering-arm, times the overall angular 
ratio, times the percentage of efficiency. 


The analysis showing this relation between the helix 
ratio and the inside ratio is shown specifically in Fig. 3. 
For instance, if we applied a 10-deg. line as shown, this 
10-deg. helix would have a ratio of 5.68 to 1. If, how- 
ever, we multiply this helix ratio by the inside ratio, say 
2.72 to 1 as shown, then the product becomes the overall 
angular ratio of 15.5 to 1. For a cam-and-lever type of 
gear, the inside ratio would be the ratio of the length of 
the inner driven arm R to the radius of the driving cam, 
r. In the case of worm-and-wheel gears, this inside ratio 
would be the ratio of the driven-wheel radius to the 
radius of the driving worm, or R, to r,. These relations 
are shown also in diagrammatic form in Fig. 3. The in- 
side ratio = R/r = R,/r,, in which r = r,. 

For comparison, suppose we say that the internal pres- 
sure produced between the working members described 
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is 1. Then suppose we have a worm-and-wheel type of 
gear that has the same helix ratio, namely, 5.68 to 1, and 
in which the inside ratio is 1.24 to 1. The product of 
these gives the overall angular ratio of 7 to 1, but the 
proportional internal pressure produced in this gear is 
2.18. By similar reasoning, we can continue with the 
same helix ratio and, by design, can produce gears of 
greater overall angular ratio, such as 9 to 1 or 12 to 1. 
As shown in Fig. 3, the internal pressures are still much 
higher than in the gear first mentioned, even though the 
helix angle is the same in each case. This shows graph- 
ically the great advantage that can be attained by the 
use of high inside ratios that reduce the internal pres- 
sures correspondingly. 

For many years, steering-gears have been built with 
overall angular ratios ranging from 7 to 1 to 9 to 1. 
These ratios have been sufficient ordinarily to enable 
the drivers to operate the cars as they have been built, 
but this mechanical advantage has not been increased 
much with the increased weight of cars and this is the 
basic reason that large cars have been difficult and 
tiresome to steer. Recently, however, the appearance of 
the balloon tire and four-wheel brakes has introduced 
further impediments to easy steering. This has made it 
necessary for car builders to give more careful atten- 
tion to the overall angular ratios of steering-gears; so, 
recently, this ratio has been increased to 12 to 1. But 
even this ratio is not more than sufficient, in many cases, 
to take care of the total steering forces. 


INERTIA FORCES AND FRICTION 


In addition to the greatly increased inertia forces in 
large cars operating at high speeds, as well as the very 
much greater frictional resistance to steering, a time 
element also enters. A heavy car traveling at 60 m.p.h. 
or 88 ft. per sec. theoretically should have a steering-gear 
that will permit the driver to cause the car to dodge 
obstacles more quickly than can a lighter car traveling 
at 25 m.p.h. or 36.66 ft. per sec. Unfortunately, how- 
ever, if a steering-gear of great mechanical advantage 
is used to enable the driver to handle the car easily, 
this same gear takes from him the ability to cause the 
car to dodge quickly because he must move his steering- 
wheel so much farther in proportion to produce the 
necessary angular movement of the front wheels. 

Successful efforts have been made to lessen the overall 
friction of the steering-system so that steering would 
be made easier. This has been accomplished by the use 
of anti-friction thrust-bearings in the front axles, by 
center-point-steering design, by using ball joints through- 
out to prevent binding effects and by spending large 
amounts of money to produce more efficient steering- 
gears. This reduction of friction has also been accom- 
plished to a degree so that steering-gears of lesser me- 
chanical advantage can be used on fast, heavy cars. 
Reasonably fast action that is so necessary in fast driv- 
ing can be produced in this way but, along with the 
easier steering produced in the way described comes 
road shock, another very great objection. We have kept 
our fast-acting steering-gears that have been necessary 
at high speeds but we have increased overall efficiency 
so greatly that we get road shocks and wheel whipping 
that simply wear us out on long drives. Some of the 
best cars on the market today steer very easily; but, 
when touring on the roads that we find so frequently 
and that I fear will remain with us for some time, sore 
arms and muscles result from the incessant road shock 
forced into one’s system by this greater efficiency of 
this easier steering-system. Gear wear is theoretically 





very much less on a steering-gear that has this reversj- 
bility to road shock because the parts do not have to 
withstand the road shocks and the gear should stand-up 
longer without having to be adjusted; but the shocks 
that otherwise would be taken by the mechanism are 
transmitted to the driver. However, practice has proved 
that irreversible gears can be made in which the initia] 
as well as subsequent wear is so small as to be negli- 
gible. 


EFFECT OF BALLOON TIRES AND FOUR-WHEEL BRAKES 


To add to these difficulties, we now have balloon tires 
and four-wheel brakes. Balloon-tire representatives now 
admit frankly that these tires steer harder than stand- 
ard tires, since they have found that the public proba- 
bly will buy balloon tires even though they are hard 
to steer. Fig. 4 illustrates why balloon tires steer 
harder than do standard tires. The representatives say 
that four-wheel brakes add no hard-steering effects, and 
they do not in the models of cars so equipped, but | 
claim that they do add to steering difficulties in practice 
and I believe time will prove it. 


MECHANICAL ADVANTAGE AND ROAD SHOCK 


The plotted results show how interesting this sub- 
ject of steering really is. Again referring to the plot- 
ting of mechanical advantage, Fig. 1, which is the first 
requisite, all will say, of course, that the 5-lb. effort 
of the steering-arm is desirable because it will make 
steering easy; but they will be very emphatic in de- 
nouncing the 3.9 turns of the wheel needed to produce 
the desired steering effects and probably would object 
if forced by a car builder to move a steering-wheel more 
than 2.5 turns. While the great reductions are not de- 
sirable from the winding-up standpoint, yet they are 
desirable because they do tend to prevent road shock. 

A steering-gear is a very interesting problem be- 
cause so many factors are involved, any one of which 
may be good from one standpoint but may be bad from 
another. Regarding “efficiency,” a most overworked 
word, most people would say that a steering-wheel is 
efficient if it turns easily, but this is not necessarily 
true; in fact, it is often a false premise. If a car 
steers easily, probably it is due more to a great me- 
chanical advantage than to high efficiency, although high 
overall efficiency will, with a given reduction ratio, pro- 
duce easier steering. The trouble is that road shock is 
increased when the efficiency is raised, unless the gear 
is made irreversible. Only two ways are possible to 
secure the elimination of road shock and wheel whipping. 
One is to use a reversible gear and enough other fric- 
tion all along the line to damp out these shocks. The 
other way is to use an irreversible gear and eliminate 
as much friction all along the line as is possible. These 
are two extremes. 

If we start out to eliminate the objectionable road 
shock, very much easier operation will be secured with 
an irreversible gear coupled with an efficient steering- 
system than with a reversible gear coupled with an in- 
efficient steering-system. In the first instance we use 
an irreversible gear that theoretically is not efficient 
but that requires a small wheel-pull, coupled with an 
efficient system. In the second instance we use a rever- 
sible gear that requires a greater wheel-pull and theo- 
retically is efficient, with an inefficient system. The 
effect on the driver is easier in the first case, but it 
always has been secured at the expense of a greater 
winding-up of the steering-wheel. However, it is very 
desirable to have, under some circumstances, a system 
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that is reversible; because such a steering-system per- 
mits a car to straighten-up automatically and, in this 
way, it contributes to easy handling. So far as the 
steering-gear itself is concerned, so many factors must be 
considered in the production of good steering that it is 
most confusing even to try to produce it. 


CLASSES OF STEERING-GEAR 


First, we have the bevel-gear-and-segment type. It 
affords an easy way to obtain great mechanical advan- 
tage and is a gear of great relative efficiency; there- 
fore, it probably transmits road shocks more than any 
other type. It must occupy much valuable space to se- 
cure the desired mechanical advantage. It is a gear 
of constant ratio, and it is easy to secure the desired 
angular movement of the steering-arm. 


Second, we have the worm-and-wheel type. This also 
3 7 
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/ , / 
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Fic. 4—COMPARISON OF STEERING-ABILITY EFFECTS OF TIRES 
Why Balloon Tires Are More Difficult To Steer Than Standard 


Tires Is Clearly Brought Out in This Diagram 


is an easy way to secure the necessary mechanical ad- 
vantage. Whether this type is efficient or not depends 
largely upon the helix angle of the worm. It must also 
be made large to secure the necessary mechanical ad- 
vantage now required. This type is sometimes made 
as a worm and sector to reduce the amount of space 
occupied. It is a gear of constant ratio, and it is easy 
to secure the necessary angular movement of the steer- 
ing-arm. 

Third, we have the screw-and-nut type. This is made 
in many forms. It is easy to make it so that it has 
great mechanical advantage, and the efficiency is de- 
pendent largely on the helix angle of the screw used. 
It can be made to occupy a small space and is a gear 
of variable ratio. In some types the ratio decreases 
in the right or the left-hand extremes; in other types, 
the ratio increases. However, these variations are so 
slight that the ratio practically is constant. As usually 
made, it is low in efficiency. The design limits the 
possibility of securing large angular movement of the 
steering-arm. 

Fourth, we have the split-nut type. The many charac- 
teristics are precisely the same as with the screw-and- 
hut type. It is also a variable-ratio gear, usually low 
in efficiency, and the design limits the possibility of 
securing large angular travel of the steering-arm. 

Fifth, we have the cam-and-lever type. With this 
type, as usually produced, it is also easy to secure great 
Mechanical advantage. It is a gear of variable ratio 
that easily can be produced to give any desired ratio 
and also can be made a constant ratio. Tests show that 
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Fic. 5—HELIX EFFICIENCIES PLOTTED FROM DATA DEVELOPED BY 
KIMBALL AND BARR 


The Chart Shows That It Is Inherently Impossible To Secure Great 

Mechanical Advantage without Great Angular Reduction: or, with- 

out an Unreasonable Number of Turns of the Steering-Wheel. It 

Is Evident That a Helix Angle of Say 20 Deg. Is Very Much More 
Efficient Than a Helix Angle of Say 10 Deg. 


the efficiency is usually high. It can be made irreversible 
in center driving and reversible in the extremes. The 
angular travel of the steering-arm can be made to con- 
form to ordinary requirements. 


HELIX CHARACTERISTICS 


The worm-and-wheel, the screw-and-nut, the split-nut 
and the cam-and-lever types are all dependent upon the 
helix for actuation; therefore, a consideration of the 
helix characteristics becomes interesting. The input 
work is delivered by a helix or thread; the output is 
taken, respectively, from a driven wheel or sector, from 
a nut, sometimes split, from a rocker lever on a shaft 
or from a lever on a shaft, for the types stated. The 
efficiency of all these, which is the relation of output 
to input, is dependent very largely upon the efficiency 
characteristics of the helix itself. The other feature 
of having a long inner arm has already been stressed. 
Therefore, I have plotted graphs for helix efficiencies 
taken from data developed by Kimball and Barr, as 
shown in Fig. 5. 

Fig. 5 shows that it is inherently impossible to secure 
great mechanical advantage without great angular re- 
duction or, in other words, without an unreasonable 
number of turns of the steering-wheel. If a great me- 
chanical advantage is secured in straight-away driving- 
positions or in driving positions that provide a reason- 
able variation on either side of the straight-away, then 
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Fic. 6—DEVELOPMENT OF A VARIABLE-RATIO HELIX 


The Idea Is To Produce a Large Reduction or Great Mechanical 
Advantage in the Center Driving-Position, and Smaller Reductions 
or Smaller Mechanical Advantages in the Extreme Positions. If 
from Either Side of a 4-Deg. Portion of a 10-Deg. Helix-Angle for 
Center Driving-Position the Helix Angle Be Increased Gradually 
as Shown until the Extremes of Travel Would Make the Helix 
Angie 29 Deg. 30 Min., the Angular Ratio Changes from 15.5 to 1 
in Mid-Position To Become 7.5 to 1 in the Extreme Positions. 
But the Efficiency Increases with This 29 Deg. 30 Min. Angle So 
That, as the Extreme Positions Are Approached, the Steering-Gear 
Becomes One That Positively Will Be Reversible. This Reversibility 
in the Extreme Position Is Desired Because All Drivers Like To 
Know That Their Cars Will Straighten-Up after Rounding a Turn 






















































10}— 





cs 
3. 5S 





> 


Effeciency, per cent 


Ye +» 
[=] 











. Ww 20 30 AC 50 
Thread or Helix Angle, dea 
Fic. 7—CHART SHOWING THE 


MINING HELIX 


RESULTS OF ACTUAL TESTS FOR DETER- 
EFFICIENCY-CHARACTERISTICS 


This Chart Is Similar to Fig. 5 Except That Additional Efficiencies 
Curves 1 4 


Are Plotted for Steering-Gears of Several Types. and 2 
Are for a Screw Alone in Which the Coefficient of Friction Equals 
0.05 and 0.10 Respectively. Curves 3 and 4 Are for a Screw and 
Collar Thrust in Which f Equals 0.10 and 0.15 Respectively. All 
Tests Were Made with a 50-Lb. Load on an 8-In. Steering-Arm. 
Points in Group A Are for the Cam and Lever Type in the Center- 
Driving Position. Group B Shows Points for the Cam-and-Lever 
Type in Extreme Positions. Group C Points Are for Worm-and- 
Wheel Gears Having Ratios Varying between 7 to 1 and 9 to 1, 
with Varied Helix Angles. The Point Shown as Group D Represents 
the Average Efficiency of a Split-Nut Type of Gear 


the objectionable road shock is eliminated and very easy 
driving results. In right-hand or left-hand extremes 
of the turning movement, it is not so necessary to have 
a great mechanical advantage because the steering-gear 
is not often operated through these extremes. 

It will be seen from the efficiencies shown in Fig. 5 
that a helix angle of say 20 deg. is very much more 
efficient in action than a helix angle of say 10 deg. 
Therefore, if a steering-gear can be produced that has a 
helix angle of say 10 deg. in mid-position, with a com- 
parative low resulting efficiency, and also with helix 
angles of say 20 deg. in either right-hand or left-hand 
extremes, a helix angle that is of very much greater 
efficiency, then two things are accomplished. First, the 
total amount of wheel movement necessary to throw the 
car from one extreme to the other is less than if the 
ratio of movement were constant and, in both the right- 
hand and the left-hand extremes, where a 20 deg. helix- 
angle is used, the extremes manifestly produce a greater 
amount of necessary wheel-pull; yet, because of the 
greater efficiency secured in these extremes, the extra 
amount of wheel-pull will not be so great as expected. 


VARIABLE HELIX RATIO 


Let us study for a moment the development of a 
variable ratio that will secure these very desirable re- 
sults. A simple development of this variable-ratio idea, 
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Fic. 8—INsIpB PRESSURES Dur To VARYING STEERING-ARM LENGTH 


For Steering-Gears of the Cam-and-Lever and the Worm-and-Wheel 
Type, the Chart Shows the Advantage of Using High Inside 


Ratios. Since Friction Loss Is Somewhat Dependent on the Inside 
Ratio, It Shows Also One Reason That Gears with High Inside 
Ratios Are More Efficient and Steer More Easily 
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producing a large reduction or great mechanical advan. 
tage in the center driving-position with smaller reduc. 
tions or smaller mechanical advantages in the extreme 
positions, is shown in Fig. 6. Many steering-years 
operating with a worm or screw have a helix angle of 
approximately 10 deg. With fine workmanship, the helix 
efficiency of this angle can be made to exceed 50 per 
cent. Under such circumstances, a steering-gear would 
be reversible theoretically. If the workmanship be not 
so good, the coefficient of friction therefore becomes 
greater and the helix angle will not produce an efficiency 
of 50 per cent; consequently, it becomes irreversible. 
Hence, for all practical intents and purposes, the helix 
angle of 10 deg. is the critical angle; whether it be- 
comes reversible or not depends upon workmanship and 
lubrication. Therefore, if we wish to produce an irre- 
versible steering-gear in straight-away driving-positions, 
it will be safe with ordinary workmanship to select 10 
deg. as being the angle of the screw in center driving, be- 
cause then we will be safe in assuming that the gear will 
become irreversible and will absorb road shocks. 

In Fig. 6 if we take a 4-deg. portion of this 10-deg. 
angle, it therefore becomes sufficient. If from either 
side of this 4-deg. portion we increase the helix angle 
gradually as shown by the heavy line in Fig. 6 until the 
extremes of travel would make the helix angle 29 deg. 
30 min., then the angular ratio changes from 15.5 to 1 
in mid-position to 7.5 to 1 in the extremes; but the effi- 
ciency increases with this 29-deg. 30 min. angle so that, 
as the extremes are approached, the steering-gear be- 
comes one that positively will be reversible. The reversi- 
bility in the extremes is desired because all drivers like 
to know that their cars will straighten-up when round- 
ing a corner. This increase of the helix angle in the 
extremes also shortens-up the wheel-turn so that all 
these desirable features can be secured by these slight 
changes in the helix angle. It is indeed remarkable that 
such slight changes produce such large results. The 
heavy line is not very far from being a straight line. 
The helix shown is symbolical, and does not represent 
ratios that would be desirable in all cars necessarily. 
Any desired ratio can be produced in this type of gear. 

Fig. 7 shows a plotting of some actual tests that were 
made; it is a duplicate of Fig. 5 except that additional 
efficiencies have been plotted for steering-gears of several 
types. The symbols used in plotting show these types. 
The efficiencies shown in Fig. 7 do not by any means 
cover all steering-gears, but other tests will be made 
from time to time that I am sure will go even farther 
toward proving the contentions of this paper. The tests 
completed show conclusively that gears having a large 
inside ratio are more efficient than those that have not. 
The plottings also prove the contention that efficiencies 
are higher when the helix angle is increased. 


TEST APPARATUS 


The test machine comprises a device for clamping 4 
complete steering-gear with two drums, each of 2-ft. 
diameter; one drum is substituted for the usual steering- 
wheel and the other is substituted for the usual steering- 
arm. In conjunction with this, certain graduated dials 
were used to secure the overall angular ratio between 
the movement of the steering-wheel and that of the 
steering-arm. By applying certain definite loads on the 
drum substituted for the steering-arm, which loads were 
equal to certain equivalent pressures on the steering-ball 
of the steering-arm, it was therefore easy to determine 
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By A. E. Hurr' 








HE underlying principles of motorbus transporta- 

tion are outlined and suggestions are made concern- 
ing certain features that are conducive to successful 
operation. Among the points that should have careful 
consideration are said to be correct design and con- 
struction, efficient maintenance, intelligent operation, 
courteous employes and protective franchises. Special 
attention should be given to the design of parts, such 
as clutches, brakes, body details, including seats, and 
the protection of passengers against wind, rain and sun. 
Modern motorbuses are arranged for use with the 
P-A-Y-E system and when operated by one man a 
front-door exit is important. 

Statements regarding the cost of maintenance are 
misleading because this depends upon the locality and 
the type of equipment. A low cost of fuel may be offset 
by a high cost of platform-men because of a lower 
speed of the motorbus. The total cost of operation is 
the important factor, not the reduction of any one 
item at the expense of another. 

Maintenance also comprises both general overhaul 
every 2000 miles and annual overhaul. In the former, 
attention is devoted principally to lubrication, the 
tightening of loose parts and cleaning, but in the 
latter the whole vehicle is disassembled and thoroughly 
rebuilt. After coming from the shop the vehicle is 
considered as good as or better than new. Although 
the general practice is to depend on the annual over- 
haul, the system followed in Philadelphia is based on 
unit overhaul. This is considered preferable because 
of the difference in the life of different parts. Parts 
are inspected and overhauled after 2000-mile periods, 
whereas the annual overhaul occurs after a mileage of 
from 40,000 to 75,000. 

Schedules are governed by the volume of traffic and 
the speed between terminals, but because of the flexi- 
bility of the service ordinary variations can be smoothed 
out and obstructions to traffic, such as those due to 
fires, can be overcome. 

Having secured the right equipment and _ proper 
maintenance, the next step is to select operators of the 
proper class, for service should be based on courtesy. 
As the employes are the persons who come into direct 
contact with the public their conduct has a great effect 
in producing good feeling or in alienating the good 
will of the passengers. 


WISH to preface this paper with the statement that 
the views and the opinions expressed in it are my 
own and are not to be interpreted as necessarily rep- 
resenting the official views of the company by which I 
am employed. 
Successful motorbus transportation requires 


(1) Correctly designed and well-built vehicles 

(2) An efficient system of maintenance, well carried 
out by properly trained mechanics 

(3) An intelligent transportation force that appre- 
ciates all the natural advantages of this agent 
of transportation; particularly does this apply 
to the starters and the inspectors, who are the 
superintendent of transportation’s first lieuten- 
ants in the field 

(4) A force of drivers and conductors who are good 
soldiers; who are therefore amenable to dis- 
cipline and who know or are willing to learn 
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that courtesy is the one sure and solid founda- 
tion on which to build a public-utility business 

(5) A franchise or operating license that will protect 
the company from destructive competition; that 
will place no oppressive or discriminatory taxa- 
tion on its operation so that it can make a 
fair return on its investment. Any public- 
utility corporation must be prosperous if it is to 
give good service 


PROPER EQUIPMENT THE FIRST REQUISITE 


The first requirement is, therefore, correctly designed 
and well-built equipment. When I say correctly designed, 
I mean from both an engineering and an operating 
standpoint. The successful designer must be very famil- 
iar with the nature of the service that the vehicle will 
be called upon to give, and will be governed accordingly. 
For instance, a certain type of clutch might be very sat- 
isfactory in long-haul interurban service, yet fail utterly 
in double-deck city operation where clutch applications 
run as high as 3000 or more per day. The same thing 
applies to the other cardinal units and especially to the 
brakes. Special attention should be given to the latter as 
larger buses are building every year, 67-passenger buses 
now as against 34-passenger buses 14 years ago, and the 
end is not yet in sight. Jules Verne in his fanciful 
stories depicted the airplane, the automobile and the sub- 
marine. The man in Detroit who visualizes a super-bus 
carrying 150 passengers may err only in that his vision 
may be cramped. 

Special attention should be given to body-design, to 
supply the operator with a vehicle that will as nearly as 
possible fulfil all his transportation needs. The ideal 
double-deck motorbus should be built as low as possible; 
it looks better and safer. This supplies the psychological 
need of the passengers. It is safer because of the low 
center of gravity. It allows operation over routes that 
would be prohibitive for a higher vehicle on account of 
bridges, viaducts and the like, and therefore its field of 
operation will be wider and its usefulness increased. 

The upper-deck seats should be protected against wind, 
rain and very hot sun, so that all seats will be usable and 
salable in all seasons. In a 64-passenger motorbus, 38 
seats or approximately 60 per cent of the total are on the 
upper deck, and the inability to use these seats because 
of weather conditions entails a serious monetary loss to 
the operating company and causes great inconvenience to 
regular patrons that must find other means of getting to 
or from their destinations. This condition cannot con- 
tinue to exist if the motorbus is to be considered as a 
bona-fide all-weather agent of transportation. 

The rear platform should be so constructed as to per- 
mit the P-A-Y-E system if the operators desire it. The 
street-railway companies will be the future operators of 
motorbuses and, as most of them are already committed 
to this system of fare collection, they will undoubtedly 
use it on their motorbuses. This system undoubtedly is 
the surest way for the company to get all the fares, and 
it keeps the conductor on the rear platform at all times, 
where he can assist the driver by signals when in traffic 
or when turning corners, and can prevent accidents 
caused by boarding and alighting while the motorbus is 
in motion. 
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A front-door exit from the lower compartment, to 
facilitate unloading, seems to be a desirable addition. We 
have this feature on the motorbuses designed for our own 
company but as they have not yet been operated on heavy- 
traffic downtown lines, I am unable at this time to say 
whether the mechanical complication is warranted. We 
hope, however, to operate double-deck motorbuses on cer- 
tain routes at certain times with one-man operation and, 
of course, in this case the front door will be necessary, 
for the rear door is locked during this time. 

Double-deck motorbuses should be built in accordance 
with the latest developments of the art. Nothing but the 
finest materials and the highest class of workmanship 
should be used in their construction. When we consider 
that these vehicles have a very considerable useful life, 
the initial cost, within reasonable limits, is of no great 
consequence. 


MAINTENANCE COSTS VARY WITH LOCALITY AND TYPE OF 
EQUIPMENT 


Certain builders advertise the fact that their motor- 
buses can be maintained for so many cents per bus-mile. 
Prospective purchasers, however, cannot make compari- 
sons between different vehicles on this information and 
gain any good from it, because, first of all, they would 
have to know what items of expense are included in this 
figure, and the prices paid for labor and materials. 

Almost every item of expense under maintenance and 
transportation varies according to the locality and the 
type of equipment used. Locality determines the cost of 
labor and material; equipment will determine the ratio 
between maintenance and transportation, according to 
the nature of the routes operated. 

Nothing is to be gained in obtaining a very low main- 
tenance-cost at the expense of an added transportation- 
cost, nor is lowering one item of transportation an ad- 
vantage if it will increase another. 

For instance, a certain type of motorbus operating 
over Broad Street in Philadelphia might cover 5 miles 
per gal. of gasoline and be able to maintain a schedule 
speed of 12 m.p.h. At 20 cents per gal., the cost of fuel 
would be 4 cents per bus-mile. With the drivers and con- 
ductors getting say 70 cents per hr. the cost of platform- 
help would be 11.7 cents per mile. Another type of 
motorbus might be able to do 7 miles per gal. of gasoline 
and at the same price would cost 2.86 cents per bus-mile 
for fuel, a saving over the first motorbus of 1.14 cents 
per bus-mile. The second motorbus might be capable of 
maintaining a schedule speed of only 9 m.p.h., which 
would make the platform-help cost 15.55 cents per bus- 
mile, a loss on the platform-help item of 3.85 cents per 
bus-mile, which, taking the gain in the fuel item into 
consideration, would show a net loss in the total cost of 
operation of 2.71 cents per bus-mile. 

It is the total cost of operation that the operator is 
interested in, and I believe that the industry in general 
would be benefited if builders would quote in their ad- 
vertisements the figures obtained in actual operation and 
be prepared to furnish the detail figures from which the 
total operating-costs were obtained. 


MAINTENANCE SHOULD FORESTALL TROUBLE 


The next requirement is a system of maintenance to 
take care of the vehicles so that they will always be in 
first-class condition. Experience has taught us that an- 
ticipating trouble, or rather taking steps to forestall it, 
is the logical way and, as wear and tear is practically in 
direct proportion to the miles operated, we maintain our 
motorbuses on a mileage basis. Large operating com- 
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panies, such as the Fifth Avenue Coach Co., the Chicago 
Motor Coach Co. and the Detroit Motorbus Co., divide 
maintenance into two main divisions: 

(1) General overhaul 

(2) Annual overhaul 


The first consists of a thorough inspection of the whole 
vehicle every 2000 miles. This work is done over pits 
provided for the purpose. The vehicle is thoroughly ly. 
bricated, the oil in the crankcase is changed, transmission 
oil is added to both the transmission and the rear axie if 
needed, the spring leaves are spread and greased and 
every lubricator is connected to the power gun to replace 
the lubricant used since the previous general overhaul, 
The engine is tested for loose bearings, carbon is scraped 
out, if necessary, and spark-plugs are cleaned. The mag. 
neto or distributor-head is cleaned and oiled, and the 
points looked to. All nuts, and especially the body hold. 
down bolts, are tested with a wrench for slacknegs, 
Gasoline lines and strainers are cleaned out. Light and 
bell circuits are tested, route and destination signs care. 
fully examined and oiled and the whole body, especially 
the seats, both upper and lower, is examined for possible 
loose screws and bolts. Tires are examined for the pres- 
ence of stones and other foreign substances, and all that 
have flat spots or are below gage are removed and re- 
placed with new tires. Finally, the whole interior of the 
vehicle is thoroughly cleaned, the white enameled ceiling 
and the woodwork being washed and the seats cleaned 
with a vacuum cleaner. 


As its name implies, the annual overhaul is done every | 


12 months. At this time the whole vehicle is dis- 
assembled. The body is sent to the body shop to be thor. 
oughly rebuilt. If necessary, it is torn down to its 
framework and new posts, sills, and the like, are in- 
stalled. Sills and posts are examined particularly for dry 
rot and the parts thus affected are removed and replaced 
by sound ones. All traces of temporary repairs that have 
been made, because of accidents, are removed so that 
when the body leaves the body shop it is virtually as good 
as new. 


cally new. All the cardinal units, such as the engine, the 


Repainting and revarnishing make it practi- | 


clutch, the transmission, the front and the rear axles and | 


the steering-gears, are completely rebuilt, all worn or | 
defective parts being replaced. No care is taken at this | 


time to put the same units back, as all units are inter- 
changeable and the substitution of other rebuilt units 
hastens the job. The rest of the chassis is given the 
same care as the cardinal units so that when the chassis 
is again ready to receive its body it also is as good as, 
or even better than before. I say better, because at this 
time any improvements that have been developed since 
the last annual overhaul are incorporated into it. This 
puts off farther into the future the day when the vehicle 
will have to be scrapped, not because it is no longer ser- 
viceable but because it is obsolescent. 


UNIT OVERHAUL SUBSTITUTED FOR ANNUAL 


The annual overhaul is general practice, as I said be 
fore, with the largest companies in this Country, as it is 
also with the largest motorbus company in the world, the 
London General Omnibus Co. It therefore certainly has 
precedent and successful operation to substantiate it. | 
have planned, however, to substitute for it in Philadel 
phia a system of unit overhauls. In this system the 
vehicle is divided into the following units, which are 
numbered: 

Body 

Engine 

Clutch 
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Transmission 

Differential Assembly 

Generator 

Starter 

Magneto 

Distributor 

Battery 

Chassis Assembly, including all parts not specified above 


Each of these units is put on a predetermined mileage 
basis that is a multiple of the general overhaul period 
of 2000 miles. Proper records are kept as to the location 
of each unit, the chassis assembly being the key, and the 
mileage of each unit is posted daily. It is then the duty 
of the mileage clerk to notify the shop foreman each day 
what motorbuses are due for a general overhaul and what 
units for a unit overhaul. The shop foreman during the 
overhaul period removes all such units and replaces them 
with rebuilt ones, sending the removed units to the unit- 
overhaul department where they are completely rebuilt 
by specialists in their particular lines. 

The chassis assembly and the body are put on the same 
mileage basis, as the work of removing the body is such 
that it would be uneconomical to remove it twice, once 
to overhaul the chassis assembly and once the body. 

The main reason that I am in favor of this system is 
that time is not a good basis on which to do this work, 
for motorbuses in a fleet perform widely different mile- 
ages in the same period. I have seen some motorbuses 
come in for annual overhaul after a mileage of 75,000 
and others after a mileage of 40,000. These differences 
are due to schedule requirements. If in the first case 
the motorbuses were capable of running 75,000 miles, the 
second motorbus was brought in too soon; and, inversely, 
if they were due for an annual overhaul at 40,000 miles, 
then the first motorbus was 35,000 miles overdue and 
unfit for service during the last 35,000 miles of its per- 
formance. 

All units should not be on the same mileage-basis. A 
well-designed Knight engine should run for 50,000 miles 
without a thorough overhauling, but I should not con- 
sider it good practice to run the magneto or generator 
for the same period. These mileages, however, can be 
determined only by actual practice and from an intimate 
knowledge of the equipment operated. A conservative 
mileage allowance should be given at the beginning and 
increased as experience shows the possibility of doing so. 

Having secured the right equipment, and a proper 
system of maintenance, well executed, to keep it in first 
class condition, we next need the right men, properly 
trained, to operate it. 


WHAT SCHEDULES SHOULD Do 


Correctly built schedules are the foundation of the 
transportation department. These schedules should be 
built 


(1) To supply the riding public with adequate service 
when and where it is needed 

(2) So that the runs will be such that the drivers and 
coniuctors will receive a fair day’s work without 
having to be on duty an unnecessarily long over- 
all period. As many runs as possible should be 
semi-straight, that is to say, with “swings” of 
30 min. or less. I am absolutely opposed to 
strictly straight runs, for no man can work 
efficiently 9 hr. without some break for food 
and refreshment 

(83) To assure a profit to the company. A carelessly 
built schedule can cost the company hundreds 
of dollars more per day to operate, without giv- 

ing good service to the public, than another 

that would give good service and cost less 


Schedules are governed by two main factors; (a) the 
volume of traffic to be handled and (b) the speed that 
can be made from terminal to terminal. Both these fac- 
tors, however, are variable and fluctuate throughout the 
day. These fluctuations can, to a major degree, be cal- 
culated from observations and be provided for by the 
schedule department by varying the number of vehicles 
in service and the running time during different periods 
of the day. 

Circumstances, however, upset even the best planned 
schedules and cannot be foreseen or provided for by the 
schedule department, such as fires along the routes, un- 
expectedly heavy riding requiring more service than is 
available, falling off of riding because of sudden rain- 
storms’ causing too much service, delays due to mechani- 
cal failures’ causing extended headways, accidents and 
the like. 

The motorbus is a more flexible agent of transporta- 
tion than is the street-car, because it is not confined to 
rails, can therefore pass another motorbus that is either 
late or disabled, and can turn at any point on the route. 
It can also leave the regular route and detour around a 
fire or other obstruction, without an appreciable loss of 
time. Properly trained starters and inspectors can take 
advantage of all these facts and can compensate for all 
the irregularities in the service that are caused by un- 
foreseen or unexpected circumstances, thus ensuring 
even headways, or nearly so, under all circumstances. 
Even headways are the chief outward indication of a 
properly managed motorbus line. 


THE Bus CREWS AND THE PUBLIC 


We now come to the drivers and the conductors, the 
men on the firing line, as it were. Too much care cannot 
be given to the selecting and training of these men as 
they form the personal contact between the company and 
its patrons; and it is on the attitude of these men toward 
the public that the public will judge the company. 
“Courtesy” should be their watchword and their creed 
and they should practise it under all circumstances, how- 
ever trying they may be. It is an easy matter to be 
courteous to a man who is courteous to you; and there is 
no particular credit in doing anything easy. Accom- 
plishing a difficult task, however, is a thing to be proud 
of and is worthy of accomplishment; being courteous to 
a “grouch” is a feat worthy of accomplishment, and 
every time a conductor does this he performs three 
things: 


(1) He makes the “grouch” ashamed of himself and 
unlikely soon to repeat the offense 

(2) The conductor acquires a feeling of adding self- 
respect and a pleasant feeling of having nobly 
done his duty 


(3) The company acquires a “booster” and loses a 
“knocker” 


Courtesy is required of drivers as well as of conduc- 
tors. If the drivers of motorbuses are not considerate 
to the drivers of other vehicles on the road they very 
soon alienate the good feeling of a large and influential 
body of citizens. Motorbuses are large vehicles and can 
be objectionable to other motorists if the drivers of them 
do not practise courtesy. Consideration for the rights of 
others and even the waiving of their own rights at times, 
will make friends both for themselves and for the com- 
pany, and both may find themselves in need of this friend- 
ship at some time. Courtesy on the part of all drivers of 
vehicles toward one another would eliminate 90 per cent 
of the traffic accidents. 
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IVIDING streets into three classes, rapid-transit 

and local streets and traffic highways, the author 
defines these terms and, using the original plan of the 
City of Washington and present street conditions there 
as a basis of illustration, comments thereon and shows 
plainly how important adequate city planning is in its 
bearing on the traffic problem and what great fore- 
sight it requires. 

Stating that, from a traffic standpoint, an intersec- 
tion consisting of more than two streets is objection- 
able, problems of city planning in relation to block 
and street areas are mentioned and illustrations given. 
Street grades and street design are discussed; proper 
vehicle-width and vehicle-length are considered as fac- 
tors of traffic congestion. The design of rapid-transit 
streets and street development are treated somewhat 
specifically. Other divisions of the subject include the 
maximum economic width for a traffic highway, pave- 
ment development, traffic control, one-way traffic on 
streets and the influence of truck capacity on traffic. 


UITABLE highways, that will accommodate the 
increasing demand for rapid transportation and 
permit control of the traffic thereon, constitute a 

serious and very complicated present-day problem. Aside 
from the type of highway construction employed and 
the character of the vehicles, the relation that any given 
highway bears to other highways, the kind of traffic that 
it is called upon to bear, its gradients and other basic 
factors, have such an important influence on successful 
traffic control as to cause me to place greatest emphasis 
upon them for the purposes of this discussion. The 
illustrations cited are mainly from the City of Washing- 
ton, which outgrew its original plan about 30 years ago 
and therefore offers many highway and traffic problems 
that are due to lack of sufficient foresight. 

Streets may be divided into three classes; rapid-transit 
streets, local streets and traffic highways. If properly 
laid out, rapid-transit streets invariably become business 
streets. The motorist should travel thereon only to 
transact business. Local streets are residential, com- 
mercial or industrial in character; the motorist should 
use such streets only in the connection for which they 
are designed. Traffic highways exist primarily for haul- 
ing and motoring. They should afford convenient con- 
nections between residential, commercial and industrial 
districts and between cities and the country that sur- 
rounds them. Some may be portions of State truck-high- 
ways and bypass the business sections of the city entirely. 

The City of Washington’s original plan, by L‘Enfant, 
was for “a city of magnificent distances”; it was looked 
upon as the exaggerated dream of an idealist for many 
years. Its appearance from an altitude of 15,000 ft. 
is shown in Fig. 1. A study of this plan will give any- 
body who is interested some understanding of the very 
difficult highway situation in Washington that must be 
remedied in the near future. For example, the City of 
Washington has many short sections of highway, but 
no out-and-out traffic highways. Even 16th Street is 





1 Acting engineer commissioner of the District of Columbia, City 
of Washington. 
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Fic. 1—LOOKING DOWN ON THE CITY OF WASHINGTON 
The Photograph from Which This Illustration Was Made Was 
Taken at an Altitude of 15,000 Ft. and Shows How the Original 
Plan of L’Enfant for a City of Magnificent Distances Has Been 
Developed 


not satisfactory; it ends in a cul-de-sac. Conditions are 
bad at Columbia Road, at U Street and at Scott Circle. 
Despite the fact that the lettered streets are too close 
together, there are intermediate ones such as Church, 
Corcoran and Riggs streets. Instead of being able to 
speed on 16th Street, a driver must slow-up every 200 
or 300 ft. on account of street intersections. 

When the one available traffic highway becomes over- 
burdened, the overflow of traffic takes to rapid-transit 
and local streets in violation of the principle that ve- 
hicles should not travel on such streets except in connec- 
tion with business to be transacted thereon. Business 
firms then complain that congestion on the roadways 
interferes with the transaction of business. Often the 
traffic engineer looks no farther than to these rapid- 
transit and local streets for the trouble, whereas it 
originates because of insufficient traffic highways. The 
remedy lies in supplying more traffic highways. 

The circles that L’Enfant used so effectively from the 
standpoint of beauty in his street plan for the City of 
Washington are, from the traffic standpoint, a detriment. 
No one could have foreseen the traffic conditions of to- 
day and, if L’Enfant passed on to the present certain 
traffic situations that are difficult to improve, he cannot 
be censured. But we cannot look in that spirit upon our 
failures today not only to provide for the present and 
the future but to correct the mistakes of the past. 


STREET INTERSECTIONS 


From a traffic standpoint, an intersection consisting of 
more than two streets is objectionable. From the stand- 
point of appearance, very beautiful effects can be obtained. 
Where there is sufficient area for the installation of a 
central circular park, and rotary traffic to the right can 
be established, as shown for Scott Circle, in Fig. 2, con- 
ditions are bettered. 
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HIGHWAYS 


Fic. 2- 


From a Traffic Standpoint, an Intersection 
Streets Is Objectionable; Although from the 
ance, Very Beautiful Effects Can Be Obtained. Conditions Can Be 
Bettered if There Is Sufficient Area for a Central Circular Park and 
Rotary Traffic Can Be Established to the Right as Shown 


VIEW oF Scorr WASHINGTON 
of More Than Two 


Standpoint of Appear- 


CIRCLE, CITY OF 


If there is any latitude in making a choice, a car line 
should not be placed on a street that passes through a 
common intersection with two other streets. Such an 
intersection as that shown in Fig. 3 was very dangerous 
for pedestrians and for vehicle operators prior to the 
installation of the four island-platforms illustrated. 
Close to 2000 vehicles pass on the two streets in 1 hr. 





Fic. 3—A 


TRAFFIC SITUATION THAT SHOULD BE AVOIDED 


in Which a Car Line Passes 
a Common Intersection with Two Other Streets 


A Street Intersection of This Type 
Through 


across the car tracks, during business periods. The 
islands do not interfere with traffic on the most important 
of the three streets, which is at right angles to the 
car-line, nor with that on the car-line street, and traffic 
on the diagonal street is directed into well-defined lanes. 

In laying out city blocks, certain principles must be 
remembered. For some streets, it is desirable to dis- 
courage traffic except that having to do with abutting 
property. The roadways of these streets should be wide 
enough for local requirements only and need not be 
continuous for long distances. For others, through 
traffic is a prime consideration, and interruptions to safe 
and rapid travel should be a minimum. 

In the conventional drawing of Fig. 4, notice how 
Diagonal Avenue makes a three-street intersection at 
every third intersection. The three named streets in 
Fig. 4 are highways such as I have mentioned. Such 
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another street has objectionable features. 
acute intersection is necessary, it should be improved 


AND TRAFFIC 595 
conditions can be bettered as shown in Fig. 5. By 


arranging the local streets to provide the block areas 
shown, passage along Diagonal Avenue can be improved 
and spaces 800 ft. instead of 200 ft. long secured in which 
traffic can speed-up. 


Even a simple intersection of Diagonal Avenue with 
Where an 


by installing a long island-platform as shown in the 
right portion of Fig. 6. This island interferes in no 
way with through traffic on the more important of the 


EY 
UIT 
UU 2 
Dat 





















{Gee ) MR BS 
Fic. 4—How a DIAGONAL STREET MAKES FOR TRAFFIC CONGESTION 
In the Drawing North Avenue Represents a Rapid-Transit Street; 
East Avenue a Local Street and Diagonal Avenue, a Traffic High- 
way. The Last-Named Thoroughfare Makes a Three-Street Inter- 


section at Every Third Intersection 

two traffic highways and conforms to the basic principle 
of traffic regulation which is: Make your vehicles pass 
in definite streams and cross other traffic streams at 
right angles. 
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Fic. 5—How a DIAGONAL STREET CAN Be Lap Out To Spgep-Up 


TRAFFIC 
By Arranging the Local Streets To Give Different Sizes and Shapes 


of Blocks the Distance Between Street Intersections on Diagonal 
Avenue Is Increased from 200 to 800 Ft. 
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Fic. 6—Two Ways or ROUTING TRAFFIC AT THE INTERSECTION OF 
Two STREETS AT AN ACUTE ANGLE 


In the Left Diagram the Traffic on the Diagonal Street Crosses That 

on the Other Thoroughfare at an Acute Angle. The Installation of 

a Long Island-Platform as Shown at the Right Forces Vehicles To 

Follow Definite Lines and Cross the Other Traffic Streams at Right 
Angles 


GRADES 


No definite rules can be given relative to maximum 
permissible grades. Judgment alone can gain the best 
results in fitting streets to the terrain. A few cities 
have examples of street grades of close to 20 per cent. 
Some rapid-transit streets are known to have grades of 
more than 10 per cent, on which, of course, operation is 
costly. A street cannot serve satisfactorily as a traffic 
highway if it has grades as steep as 10 per cent. Even 
6 to 8-per cent grades are undesirable, but they may be 
used for short lengths if lesser grades are impracticable. 
If they continue for more than one block, 6 to 8-per cent 
grades will slow-up traffic markedly. Grades of from 
4 to 6 per cent are proportionately less desirable, while 
any grades up to 4 per cent may be used freely and 
without hesitancy for traffic highways. 

It is recognized that the steeper the grades are, the 
greater motor-vehicle operating-costs become; even main- 
tenance costs increase because the more work that is 
done, the more will be the wear and tear on the vehicle. 
However, so long as drivers are able to climb hills easily 
on high-gear or, if stopped, to pick-up and shift into 
high speed, no time is lost, nor is the traffic capacity 
of the street lessened. These are points of real import- 





Fic. 7—SuBSEQUENT BUILDING OPERATIONS FREQUENTLY REDUCE THE 
RESERVE WIDTH THAT Has BEEN Lerr To CARE FOR THE TRAFFIC 
OF THE FUTURE 


Originally This Narrow Roadway Street Had a Reserve Space for 
the Expansion of the Roadway and Sidewalk Width, but the Con- 
struction of a Large Apartment House Blocked All Future Plans 
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ance to the motor-vehicle operator as compared with small 
and intangible increases in fuel consumption and main. 
tenance costs. 

The grades that have to be adopted depend to a great 
extent on the nature of the terrain. Much foresight 
is necessary in this respect, for considerable money has 
been spent in correcting at a later date the “follow-the 
ground” policies of earlier design. The needs of traffic 
are of first importance in the:establishment of grades 
on rapid-transit streets and traffic highways. On local 
streets, the needs of abutting property are given greater 
consideration, though intersecting traffic highways or 
rapid-transit streets may definitely fix the grades on 
local streets for short distances. 

Whether ‘or not it will be feasible to develop an area 
often depends upon the grades established for the sur- 
rounding streets. Suppose a property has a hill 12 ft. 
above grade and a hollow 12 ft. below grade. At 45 
cents per cu. yd., this property can be graded by placing 
a charge of but 10 cents per sq. ft. on the land. If this 
land has a low market-value, perhaps even less than 10 
cents per sq. ft., it is evident that the establishment of 
street grades necessitating such grading would be 
ruinous to the property. On the other hand, if the land 
were of much greater value, the 10 cents per sq. ft. for 
grading might be of little or no significance. 

As a general principle, grades should follow the trend 
of the terrain. While the basis of the highway system 
of a city should be a rectangular plan, such departure 
therefrom should be made as will facilitate traffic, aid 
real-estate development and simplify drainage. Real- 
estate operators should be encouraged to develop property 
along natural lines to the fullest extent of their financial 
and artistic abilities, so long as traffic and drainage 
requirements are given commensurate consideration. In 
all developments there is an economic limit beyond which 
it is not advisable to go. 


STREET DESIGN 


The width of streets is one of the fundamentals vitally 
affecting the expansion of cities. While it is a mistake 
to make streets too narrow, it is also a mistake to make 
them too wide. The average portion of the total area 
of a city that is occupied by its streets is more than 30 
per cent. If streets are unnecessarily wide, land that 
otherwise would be available for buildings is wasted. A 
street is the full space from building-line to building- 
line. Normally, this width is occupied by a roadway, 
curbs, tree spaces, sidewalks and the parking or terraces 
in front of the buildings. Space other than that used 
for vehicles and pedestrians is extra or reserve width. It 
is provided as a matter of civic pride to add beauty and 
comfort and to permit the expansion of roadway and side- 
walk width to accommodate future traffic. In explanation, 
Fig. 7 is shown, illustrating a narrow roadway having 
extra and reserve width as built upon originally, but 
an apartment house has been built right up against the 
sidewalk. No condemnation jury would find the benefits 
equal to the damages in order that this street might 
be widened; it is thus set back definitely and permanently 
and can never be made wider than it is. 


VEHICLE WIDTH AND LENGTH 


The use that can be obtained from a given width of 
roadway depends upon the width of the vehicle which, 
except for street-cars, should be limited to not more than 
714 ft. Permits may be granted for wider vehicles, 
subject to restrictions as to the routes to be followed and 
the time of day during which passage is to be made. 


Vol. 


Man} 
I fee 
all o 
are, 

are 7 
to th 
ingt¢ 
cars 
wide 
max! 
must 
fixed 
to b 


futu 
trail 
truc 


caus 
Fig. 
the 




























































is 


of 
h, 
an 
2, 
nd 





ee 


oe 


HIGHWAYS AND TRAFFIC 


Many States place the limit of width of vehicle at 8 ft. 
I feel that 7 ft. is the proper width, because practically 
all our streets are designed upon that basis. There 
are, however, so many vehicles now in existence, that 
are 71 ft. wide that I feel constrained to raise my limit 
to that width. On Seventh Street in the City of Wash- 
ington an ordinary passenger-car can pass between the 
cars parked at the curb and the street-car, but an over- 
wide truck causes the condition shown in Fig. 8. The 
maximum vehicle-width of 71% ft., inclusive of its load, 
must be set for all future time. Engineers need some 
fixed maximum unit of vehicle width if roadways are 
to be designed logically. 

Length of vehicle will also need restriction in the near 
future, especially if the use of six-wheel trucks and 
trailers develops. In turning a corner, an over-long 
truck is likely to swing wide, take too much space and 
cause damage to other vehicles. Also, as illustrated in 
Fig. 9, too long a vehicle, such as the bus parked at 
the curb parallel with shorter vehicles, entirely closes 





Fic, 8—AN 


EXTRA-WIDE VEHICLE CAUSES TRAFFIC CONGESTION ON 
STREETS HAVING CAR TRACKS 
A Passenger Car Can Pass a Vehicle Parked at the Curb Without 
Encroaching on the Street-Railway Tracks, but an Over-Wide Truck 
Cannot Do So and Interferes with Street-Car Operation 


the traffic lane that must be held open between cars 
parked at the curb and the street-cars. 


RAPID-TRANSIT STREETS 


In laying out rapid-transit streets, provision should 
be made for double street-car tracks and, after the 
business character of the street has developed, a road- 
way of at least 54 ft. should be available. That is the 
minimum width permitting free passage between street- 
cars and vehicles parked at the curb. This street width 
allows the installation of car-loading platforms, so that 
vehicles can pass between them and the curbs while the 
Street-cars are taking-on and discharging passengers. 
Provision of car-loading platforms such as those shown 
in Fig. 10 is very important. Not only are people pro- 
tected but vehicles are afforded a freedom of movement 
that adds greatly to the traffic capacity of the street. 

A width of 50 ft. is not an economical one for a rapid- 
transit street, because vehicles cannot pass satisfactorily 
between the street-car track and vehicles parked at the 
curb. An addition of an extra 1 ft. or more on each side 
of the 54-ft. minimum width adds to the comfort of 
traffic and somewhat to safety. Further widening within 
acertain range, for instance, to 65 ft., is not economical; 
it is too narrow for three lines of traffic between the 
Street-car track and the curb and serves two lines of 


June, 1924 


traffic 
minimum. 








Fic. 9—VEHICLE LENGTH ALSO HAS A BAD EFFECT IN SLOWING- 


DOWN TRAFFIC 


The Parking of a Long Vehicle at Right Angles to the Curb En- 
tirely Closes the Traffic Lane between Cars Parked at the Curb 


and the Street-Car Tracks 


not much better than a width more nearly 


For streets of greater importance, a step-up to a 
roadway approximately 72 ft. wide is necessary. This 
provides width enough to accommodate two streams of 
traffic between vehicles parked at the curb and the street- 
cars. However, such use is curtailed because of the 
tendency of traffic to travel in the center of the available 
space in single file. An excellent plan for using a 72-ft. 
roadway on which is a street-car line is to stop vehicles 
either at an angle or perpendicular to the curb, rather 
than parallel thereto. This not only gives shoppers 
increased facilities but allows trucks to unload mer- 
chandise to advantage. Further, this plan is looked upon 
with much favor by business houses that abut the street. 
At street-car loading-platforms, vehicles can stop parallel 
to the curb and still leave a free passageway for other 
vehicles. 

STREET DEVELOPMENT 


At times, street-car lines tap sections of a city that 
are of such an undeveloped character that a single track 
suffices for rapid transit, and a narrow temporary road- 





Fig. 10—Car-LOADING PLATFORMS SHOULD BE PROVIDED ON RaAPID- 
TRANSIT STREETS 


The Installation of These Platforms Not Only Protects the Would- 
Be Passengers from the Vehicles, but the Latter Also Are Afforded 
a Freedom of Movement That Adds Greatly to the Traffic C.pacity 
of the Thoroughfare 





Vol. XIV 







| 


—_—_—_—_—_—_— 


Fic. 11—SUBSEQUENT WIDENING OF A STREET WILL DESTROY THE 
IMPROVEMENTS PREVIOUSLY PLACED THEREON 


In the Case Illustrated Increasing the Width of the Roadway from 

40 to 72 Ft. Would Destroy the Sidewalk and Eliminate the Fire 

Hydrants and the Lighting System and the Trees. To Avoid Such 

a Condition All Improvements Should, as Far as Practicable, Be 

Installed on the Permanent Line and Grade when the Street Is Origi- 
nally Laid Out 


way on one side of the track is adequate for other traffic. 
The sections grow and double track is needed; residences 
abut the street and sidewalks and curbs and an improved 
roadway are required. It is at this latter stage of early 
development that the highway engineer must give most 
thought to the design of the street. The abutting resi- 
dences are to be replaced later by business houses but, 
because of the immature character of the street, a mini- 
mum width of roadway of 40 ft. may be adopted. Less 
width is not warranted, because safe and free passage of 
street-cars and vehicles is endangered; but, with a 40-ft. 
width available, one free line of traffic on either side of 
the street-cars is practicable, although vehicles cannot 
pass between the street-cars and vehicles parked at 
the curb. Further, motor vehicles must stop when the 
street-cars take-on or discharge passengers. However, 
these are delays that may be considered justified, be- 
cause the total volume of traffic is relatively small. 
There are certain disadvantages connected with a 
narrow development for the primary stages of a rapid- 
transit street. When first installed and so far as prac- 
ticable, improvements should be placed true to permanent 
line and grade. Trees, planted when the character of 


the street is residential, should remain after the transi- 
Fig. 11 illus- 


tion of the street to business purposes. 
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Fic. 12—How a RAPID-TRANSIT STREET CAN BE DOUBLED IN WIDTH 
ECONOMICALLY 


Originally the Street Had an 18-Ft. Roadway in Hither Direction, 
and When Completely Developed the Street Would Measure 72 
Ft. from Curb to Curb. At First the 18-Ft. Strip Adjoining the 
Trees Would Be a Reserve or Parking Space That Later Would 
Be Converted into a Roadway, While the Original 36-Ft. Roadway 
Would Be Given Over to Street-Car Tracks Exclusively 
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trates how, with a 40-ft. roadway, its widening to a 79- 
ft. roadway would destroy the sidewalk and eliminate 
the fire hydrants, the lighting system and the trees that 
have taken 20 or more years to grow. It is necessary in 
this case to bring the road crown along the dotted line. 
How a rapid-transit street should be developed from 
the day when only an 18-ft. roadway in either direction 
is necessary can be seen in Fig. 12. In its completed 
form, the roadway would be 72 ft. from curb to curb. 
During the interim, a 36-ft. reserve width or parking 
space can be devoted ultimately to rapid-transit tracks, 
Space is provided between the tracks and the curb for 
shrubbery and the trees are located permanently, as well 
as the water and lighting systems. When the entire 
width of roadway is needed, the reserve section of road- 
way is carried through the parking, the curb removed, 
the track space shown in Fig. 13 is paved and a 20-ft. 
sidewalk space for business purposes is still available. 


MAXIMUM ECONOMICAL WIDTH 


The limit is approximately 56 ft. for a traffic high- 
Boulevards might be included in the general term 


way. 





Fic. 13—A TyYPicaAL EXAMPLE OF A STREET, THE WIDTH OF WHICH 
CAN BE INCREASED 
When the Full Width of the Street Is Needed the Space between 


the Tracks Can Be Paved 


“traffic highway” but need not always be subject to the 
same restrictions as regards traffic accommodations and 
economy. If more capacity is desired for a traffic high- 
way than can be furnished by a 56-ft. roadway, relief is 
obtained better by the adoption of an additional high- 
way rather than by making the single roadway wider. 

A width of less than 56 ft. is, in general, not justified 
for a traffic highway. For instance, 16th Street in the 
City of Washington, which is 50 ft. wide, has sufficient 
room for five lines of traffic; but no decision can be made 
as to which direction the fifth line should take. Thus, 
only four lines of traffic can be realized; a line at each 
curb and two central moving lines. The two central lines 
actually spread over enough space for three lines, and 
this is not economical. Unless a roadway permits two 
unhampered lines of moving vehicles in either direction, 
it cannot serve satisfactorily as a traffic highway. 


PAVEMENT DEVELOPMENT 


In the preliminary stages of development of a traffic 
highway, a high type of expensive pavement for the full 
width is not justified. One plan is to use a cheap con- 
struction, spreading the money thinly over a large area. 
This gives a surface with a probable life of from 10 to 
15 years, but having high yearly maintenance cost that 
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Fic. 14—AN ECONOMICAL METHOD OF PAVEMENT DEVELOPMENT FOR 
A TRAFFIC HIGHWAY 
In This Scheme the Trees Are Planted in the Initial Stages of 


Road Development and the 9-Ft. Strip Adjacent to the Curb Is 
Paved With Concrete, the Space to the Left That Is Only Used 


for Passing a Vehicle Being Covered with Gravel, Cinders or Simi- 
lar Material. When Traffic Conditions Warrant a Concrete Pave- 
ment Is Laid on This Strip, Thus Giving an 18-Ft. Roadway on 
Bach Side of the Parked Central Portion. At Such Time as the 


Entire Width of 56 Ft. Is Required This Central Parking Is 
Replaced by Pavement 


increases rapidly in amount as the pavement grows older 
and the traffic increases. 

A better plan is illustrated in Fig. 14, the width being 
56 ft. from curb to curb and the trees being planted in 
the initial stages of road development. A 9-ft. strip is 
paved with concrete; inside that, so that vehicles can turn 
out for passing, gravel, cinders or the like can be used 





Fic. 15—Look1nG NorTH ON FIFTH AVENUE, NEW YorRK CITY, FROM 
40TH STREET 


The Photograph, from Which This Illustration Is Reproduced, Was 
Taken before the Traffic Control Towers Were Installed. These 
Towers Control Vehicular Traffic between Washington Square and 
59th Street, a Distance of Practically 3 Miles, as A Unit. Be- 
fore the Erection of These Towers Separate Traffic Regulations 

ere in Force at Each Street Intersection with the Result That 
One Block Would Be Open to North and South Traffic, While the 
Next Would Be Closed. This Condition Led to Congestion on One 
Half of the Street and No Traffic on the Other Half as Shown 


June, 1924 








until traffic conditions warrant replacement of the 
cheaper strip with concrete, at which time there will he 
an 18-ft. roadway on either side of the parked central 
portion. The central parking should be removed and the 
space paved, when utilization of the full 56-ft. width be- 
comes necessary. This progressive development from the 
9-ft. to the 18-ft. and then to the 56-ft. width permits 
construction to be paid for in installments commensurate 
with the volume of traffic that is served. 


TRAFFIC HANDLING 


The problem of pavement design to care for the gross 
weight of transportation traffic adequately is well in 
hand. To provide economically for the probable volume 
of traffic is a larger and more difficult problem. A strong 
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Fic. 16—PROPER TRAFFIC REGULATION SHOULD OPEN BoTtH SIDES 
OF THE ROADWAY SIMULTANEOUSLY 


Lack of Synchronism on the Part of Traffic Officers at Adjacent 

Street Intersections Often Causes Traffic Congestion Due to a Con- 

flict of Signals. This May Result in Feeding More Vehicles into 

a Line That Cannot Move or One Side of the Street May Clear 
Out and Become Vacant 


pavement can be substituted for a weak one readily; but, 
unless the plans have been exceptionally well made, it is 
seldom that a narrow roadway in the heart of a city can 
be changed to a wide one. Everything possible should 
be done to realize the full capacity of the roadway widths 
that are available. 

Fig. 15 illustrates traffic conditions on Fifth Avenue, 
New York City, prior to the installation of traffic-control 
towers whereby vehicular traffic between 23rd and 59th 
Streets is controlled as a unit. It shows that much of 
the time only one-half of the available width was in use 
when separate traffic regulations were in force at each 
street intersection. One block would be opened while the 
next block remained closed. This led to congestion on 
one-half of the street and no traffic on the other half. 
Together with the control of pedestrian traffic, the pres- 
ent system has doubled the capacity of Fifth Avenue 
during rush hours. Today, approximately 15,000 vehicles 
pass over it in 10 hr. The signal towers not only serve 
to start and stop traffic but also divide it, separating 
the north-bound and south-bound streams. 

A division of traffic by center-line installations and 
enforcement of the “keep-to-the-right” principle make for 
utilization of the maximum capacity of a roadway; other- 
wise, vehicles spread over too much space. Even when 
the traffic in one direction preponderates, enough vehi- 
cles are traveling at all times to justify center-line in- 
stallations and the enforcement of the foregoing rule 
when the total amount of traffic is more than 10,000 
vehicles in 10 hr. 

Fig. 16 illustrates how traffic on one side of a roadway 
becomes congested when the traffic-police officers at each 
end of a block are not synchronized; their signals con- 
flict and one may feed more traffic into traffic that cannot 
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Fic. 17—TrRAFFIC BLOCK ON a 50-Fr. STREET 


IN THE CENTER 


WITH CAR TRACKS 


The Street Is Wide Enough for Two Lines of Passenger Cars To 

Move between the Car Tracks and the Curb, but if a Passenger 

Car Stops in the Middle of This Space, the Entire Traffic is 
Blocked 


move or one side may clear out and become vacant. The 
proper idea is to have them open the roadway simul- 
taneously. 

Fig. 17 shows traffic on a car-line street about 50 ft. 
wide. It is just wide enough for two passenger-cars to 
move side-by-side between the street-car and the curb, 
but one passenger-car may get midway of this space as 
shown and block the entire traffic line. No parking or 
dead storage of vehicles should be permitted against this 
curb and two lines of vehicles between the car track and 
the curb should be maintained and kept moving. Any 
vehicle that gets on to the white line drawn on the pave- 
ment should be forced to make a right-hand turn around 


ONE Way Trafic ESSENTIAL ON THis STREET-22 MIDE 
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Fig. 18—ONE-Way TRAFFIC CONDITIONS 


In the 22-Ft. Street Shown at the Top One-Way Traffic Regula- 
tions Must Be Enforced or a Vehicle Passing between Two Others 
That Have Stopped at the Curbs Might Collide with a Street Car. 
On a Wide Street, Such as That Illustrated in the Lower Left 
Corner, One-Way Traffic Regulations Are Unnecessary and the 
Drawing at the Lower Right Serves To Bring Out the Handicap 
Imposed upon Parcel Delivery by the Restriction of Traffic to One 
Direction Only on Too Many Streets 
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that corner. Any vehicle desiring to go straight across 
when the traffic officer signals should take the line nearest 
the car tracks and wait, so that the line nearest the 
curb always will be open. 

On a roadway prescribed for the free passage of 
vehicles between the street-car tracks and the curb, if a 
truck backs up to the curb to be loaded, the entire traffic 
of that side of the street becomes blocked. For this 
reason, whenever business buildings can be provided with 
arcades for loading purposes underneath their second 
stories, this is desirable because it leaves the roadway 
open for traffic and saves labor that is necessary when 
carrying freight back and forth across the sidewalk. 

If a street must be used for loading purposes and is not 
wide enough to permit free backing-up to the curb, the 
loading and unloading must be done while the trucks are 
parked parallel to and against the curb. Such regula- 
tions governing general parking on these streets must 
then be made effective as will assure a satisfactory 
allotment of space for loading and unloading trucks 
parked parallel to the curb. 


ONE-WAY TRAFFIC 


Under certain conditions, one-way traffic serves a good 
purpose. If two roadways carrying mostly through 
traffic lead directly between two sections, one may well 
be used for traffic in one direction and the other for 
vehicles moving in the opposite direction. Under war 
conditions overseas, one-way traffic on certain roads was 
necessary to serve the battle-fronts properly. Also, 
when a city has a street but 22 ft. wide in the heart of 
the business area, as in the upper portion of Fig. 18, 
one-way traffic is essential. For instance, assume that 
two-way traffic is permitted on this street; if two vehicles 
from opposite directions stop at the curb as shown, a 
third vehicle might take the course indicated by the 
dotted line and run head-on into a street-car. 

On the other hand, the practice of making one-way 
traffic streets of thoroughfares that are wide enough for 
two-way traffic, as indicated in the lower left-hand por- 
tion of Fig. 18, is wrong fundamentally. In the lower 
right-hand diagram the arrows show how one-way streets 
operate to handicap parcel-delivery systems. Such a 
system of one-way streets not only congests these streets 
because the vehicles are on the streets twice as long as 
they would be otherwise, but also they empty traffic into 
two-way streets that generally are rapid-transit streets 
having two-way street-car tracks. 


INFLUENCE OF TRUCK CAPACITY 


In connection with the utilization of the maximum 
capacity of highways, it appears unwise to eliminate the 
714-ton truck because its load would then be carried by 
more than one truck and more space would be occupied 
on the roadway. Truck capacity influences traffic con- 
gestion as follows: A 71-ton truck has an average weight 
of 11,000 lb. with no load and 27,000 lb. when loaded. Its 
average length overall is 21 ft. If its load were carried 
on 114-ton trucks, five such trucks would be needed. The 
total weight of the five trucks, unloaded, would be 25,000 
lb. as compared with 11,000 lb. for the 714-ton truck; 
their length overall on the road would be 138 ft. as com- 
pared with 21 ft. for the 7'-ton truck. 

Granted that two types of truck are designed equally 
well, we are not certain as yet that carrying the load on 
20 wheels would not do more damage to the pavement 
than carrying it on four wheels. Certainly, the con- 
gestion on the streets would be increased greatly. 
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Gross weight alone is not the all-important factor. 
Speed, unsprung weight, the wheel loads, the character 
of the tire and the tractive stress on the pavement all 
enter into the matter. Pavements that are strong enough 
to carry 74-ton trucks can be built at a reasonable cost. 
I have examined practically every recent pavement 
failure in the City of Washington, and in no case could 
the blame be placed upon the heavy truck. 

Engineers need some unit upon which to base design 
and, having adopted the 714-ton truck as this maximum 
unit, the public should be informed that this limit is to 
continue indefinitely. However, within the permissible 
gross-weights for vehicles, certain regulations are re- 
quired. A basic rule should be that trucks may not carry 
more than the weights for which they were built, and in 
accordance with which weights the owners have paid fees 
in obtaining operating permits. The automotive industry 
condemns overloading. 


THE DISCUSSION 


QUESTION :—Some arterial highways in Cleveland are 
divided by two lines into three zones so that north and 
south traffic coming into the city in the morning can use 
two-thirds of the streets and, going out at night, it can 
use two-thirds of the street. What is your opinion of 
that plan? 

MaJor F. 8. BESSON :—I have investigated the plan in 
general and concluded that full width must be available 
for traffic either way when the traffic exceeds 10,000 
vehicles in 10 hr. on a street 56 ft. wide with stopping at 
the curb, which must be permitted. For instance, East 
Executive Avenue, in the City of Washington, is advo- 
cated by some as a one-way street. Traffic goes down 
that street in the morning and traffic comes also the 
other way from the brick yards, coal yards and the like 
in volume almost equal to that going south. 

QUESTION.:—Regarding a 715-ft. maximum width of 
vehicle, is it possible to accomplish that in any degree? 
Plenty of 100-in. vehicles, trucks and express vans, are 
in service in Chicago, but in Montreal they are limited 
somewhat more in width. 

MAJOR BESSON:—lIt is a matter of limiting the en- 
largements. In my judgment, it would be better to make 
the limit 7 ft., but I cannot see how that can be done at 
this late date. We have to make the limit about 714 ft. 
because 714-ton trucks are just about 71% ft. wide. Some 
States make the limit 8 ft. but I do not understand the 
reason. We put regulations in force in the City of Wash- 
ington to limit vehicle width to 714% ft. but people do not 
seem familiar with them and we have had instances of 
vehicles wider than that. Some of the buses on the 
streets probably are wider than 7'% ft. One fuel dealer 
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proposed a vehicle 10% ft. wide. He wanted to use a 
10-ton truck and a trailer and haul 12-ton loads of coal. 
To get such equipment low enough to go under the chute 
at the coal yard, he needed to make it wide. By making 
the limit 71 ft. we also limit the load, because it is dif- 
ficult to load much more than 7% tons on a vehicle less 
than 71% ft. wide. 

QUESTION :—How do the motor-truck builders regard 
that width limitation? 

MAJOR BESSON:—I am generous in making the limit 
74 ft. Much more money is tied up in roadways already 
designed than in vehicles already designed. An engineer 
must have a limit for design purposes. Most motor- 
vehicles are less than 6% ft. wide. Why allow a few 
vehicles to run the limit up to 8 or 9 ft. and thus destroy 
the whole scheme of city design? 

W. S. JAMES:—What about speed regulation in the 
traffic control in the congested and the outlying dis- 
tricts? 

MAJOR BESSON :—On traffic highways, the ideal situa- 
tion would be to have railroad gates at cross streets; but 
I fear that can never be done for city streets. 

Dr. H. C. DICKINSON :—In comparing the 714-ton truck 
with lighter vehicles as regards their effect on conges- 
tion, are you considering the 712-ton-truck limit as de- 
sirable for all highways or only for municipal highways? 

MAJOR BESSON:—Any motor-vehicle regulation should 
be nation-wide; we should decide on one maximum unit 
of size, on one width of vehicle, on one system of taxa- 
tion and on one system of regulation of the vehicles. 

PAUL B. LuM:—In that connection and with reference 
to vehicle speed, is there any definite comparison between 
the effect of the slow-moving heavy truck and the lighter 
vehicle as regards the effect on congestion? 

MAJOR BESSON :—I think not. In congested areas, all 
traffic must travel at a very slow speed. For instance, 
on East Executive Avenue, in the City of Washington, 
at 9:00 a. m., vehicles seldom if ever go through at 20 
m.p.h.; they are traveling about 12 m.p.h., which is the 
speed of a heavy truck. 

Mr. LumM:—lIn the congested portions of New York 
City, vehicle speeds are practically fixed at about 7 m.p.h 
by the heavy trucks; whereas, the entire traffic could 
just as well move at 12 m.p.h. 

MAJorR BESSON :—If those loads were carried on double 
or triple the number of trucks, I think the speed would 
be the same because the congestion would be so much 
greater. Vehicles would be on those streets in such great 
numbers and the distance between vehicles would be so 
small that they could not speed-up. For a speed of 30 
m.p.h., a 100-ft. space is necessary between vehicles; but, 
at 6 m.p.h. one vehicle can nose right up to another. 


THE FARMER’S CONDITION 


O much has been printed in the public press about the 

farmer’s condition that a great many people, especially 
in the East, are beginning to get the idea that the farmers 
in the West are all in a deplorable condition. It is true that 
farmers as well as all other lines of business suffered severely 
in the period of deflation, but the farmer who conducted his 
business along proper lines had not purchased high-priced 
land in the period of inflation and loaded himself with a 


heavy burden of interest and had not spent his earnings 
in extravagant living is today in good financial condition. 
Not only can he meet his obligations but he is in a position 
to make money. In northwestern Missouri, northern Kansas, 
southeastern Nebraska and southern Iowa, the basic condi- 
tions were never sounder. Land prices have been reduced 
to a normal point.—Tootle-Lacy National Bank of St. Joseph, 
Mo. 
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Discussion of Papers at the 1924. 


Annual 








HE discussion of the papers presented at the Aero- 
nautic, the Fuel and Engine, the Motor-Truck 


Transportation and the Production Sessions of the 
1924 Annual Meeting included written contributions 
submitted by members and the remarks made at the meet- 
ing. In every case an effort has been made to have the 
authors of the several papers reply to the discussion, both 
oral and written, and these comments, where received, are 
included in the discussion. For the convenience of the 
members, a brief abstract of each paper precedes the dis- 
cussion, with a reference to the issue of THE JOURNAL in 
which the paper appeared, so that members who desire 
to refer to the complete text as originally printed and the 


Meeting 


illustrations can do so with a minimum of. effort. 

The discussion following the presentation of the paper 
at the Aeronautic Session by Lieut. A. J. Lyon and 
Samuel Daniels, together with that at the Brake Session 
following the presentation of papers by Henri Perrot 
and G. L. Smith was published in the April issue of Tur 
JOURNAL commencing on p. 431. Papers were also pre- 
sented at the Production Session by A. A. Brown, Joseph 
Lannen, R. A. DeVlieg and Daniel Meloche. The discus- 
sion following the presentation of these papers will it is 
expected, be published in an early issue of THE JOURNAL 
together with that of the papers presented at the Motor- 
bus, the Passenger-Car and the Research Sessions. 


FUNDAMENTAL IMPROVEMENTS IN MANIFOLD 
DESIGN 


BY A. M. DEAN, J. W. 


eee aoe that have been designed as if they 
4 were intended to handle a fixed gas and that 
depend upon application of excessive heat and have 
not produced satisfactory results. Although heat in a 
limited amount aids vaporization, it is an agent that 
must be used with caution. As present-day fuels are 
composed of volatile constituents blended with the 
heavier ends, only a part at best can be vaporized and 
manifolds should be designed so that they will distrib- 
ute wet mixtures or fog, instead of dry gases, uni- 
formly at varying engine speeds and varying throttle 
positions. The four elements in the mixture furnished 
to the engine are air, water vapor, gasoline vapor and 
liquid particles of gasoline or fog. Liquid particles of 
considerable volume can be held in the airstream with- 
out depositing if the velocity is kept relatively high. 
But when rapid reversals in the direction of mixture- 
flow occurs, as in the manifold of a multi-cylinder en- 
gine, the particles separate out by gravity and de- 
posit. 

An efficient manifold must not only conduct the fuel 
mixture but must distribute it uniformly in the same 
condition as that in which it left the carbureter. Mani- 
folds that are designed for maximum power sacrifice 
performance at low speeds, so that the tendency re- 
cently has been to reduce the size of the intake and in- 
crease the speed of the mixture to obtain more satis- 
factory low-speed performance. Efficient operation of 
a manifold is indicated by increased torque, increased 
acceleration, economy and ease of starting the engine, 
while the secondary results to be noted are uniform 
firing, even when starting cold, and a consequent reduc- 
tion in the dilution of crankcase oil, lessened vibration 
and lessened carbonization. Although many engineers 
have assumed that distribution is equal when the 
power developed by the several cylinders is equal, 
this assumption may be in error; the air-to-fuel 
ratio may vary considerably, yet the power developed 
remain the same. The most accurate means of de- 
termining the distribution is an analysis of samples 
of exhaust gas taken simultaneously from the indi- 
vidual cylinders. To obtain equal distribution the fuel 
can best be supplied to the cylinders as a fog and this 


SWAN AND C. A. KIRKHAM 


can be done without the use of heat. An analysis of 
conventional types of manifold construction shows that 
almost invariably the lighter fuel-fractions are fur- 
nished to certain cylinders and the heavy ends to 
others. 

In the Swan method of distribution the forces, due to 


’ 
the suction of the several cylinders, acting upon the 
carbureter are all equalized at the top of the riser or 
metering point of the systems. The result is equal flow 
in each branch. Also successive flows are always in a 
different direction from this metering point to minimize 
inertia effects. 

The manifold is a straight-line type of square or 
rectangular section and the turns are abrupt and at 
substantially right angles. The flat floor of the square 
section provides the maximum area for exposing the 
liquid fuel to the airstream. Among the advantages 
claimed for a manifold of this type are (a) straight- 
line manifold (b) the holding of the atomized fuel 
from the carbureter in an atomized condition in the 
airstream to the cylinders and (c) low first cost, which 
in many cases is appreciably less than in manifolds of 
conventional type. Although heat is not necessary, to 
realize equal distribution, a certain amount is required 
to offset the rapid reduction of temperature above the 
throttle-valve at closed-throttle positions, which nor- 
mally would cause the temperature to drop below the 
dew-point. In the Swan manifold the application of 
a fixed amount of heat of the maximum intensity is 
entirely automatic in its action because of the differ- 
ence in the velocity of the mixture at open and part- 
throttle positions. Curves of brake horsepower, torque 
and fuel consumption are given to show the compara- 
tive operation at various loads of Swan manifolds and 
those of the conventional type. [Printed in the Febru- 
ary, 1924, issue of THE JOURNAL. ] 


THE DISCUSSION 
A. M. DEAN:—Fig. 1 was made since the paper was 
written. It shows the results of an actual analysis of 
exhaust gas from an eight-cylinder engine, and is plotted 
over a Watson graph to show what it is possible to ac- 
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complish. The characteristic Watson graph is shown by 
the broken lines. The carbon dioxide, CO:, approximated 
the lines closely; but the carbon monoxide, CO, was 
somewhat wild. We obtained an absolute reading of 
14.2 per cent of carbon dioxide, the maximum possible, 
although that may have been by chance. 

A MEMBER:—Should there not be some control of the 
heat as regards heating up the fuel in the float-chamber 
by the heat conductivity of the metal manifold to the 
carbureter ? 

Mr. DEAN :—We have made manystests with and with- 
out controlled heat since. We work with the majority of 
the carbureter manufacturers. At the beginning of our 
applications of this manifold, the application of heat was 
frequently left to the builders of the engines. We have 
found no detrimental effect from the use of fixed heat 
just above the throttle of the carbureter, provided the 
jacket is not made too long. We do not want excessive 
heat; but, at that point, we want to get the maximum 
intensity of heat. The only time that we obtain any ex- 
cessive heat in the throat of the carbureter is in dyna- 
mometer tests with wide-open throttle and without cir- 
culation; it is a condition not realized on the road. 

F. E. Moskovics :—About 2 years ago Col. A. H. Hall 
experimented with various types of eight-cylinder racing- 
engines in California; the Ballot, the Duesenberg and an 
engine he built himself. He found unequal compression 
in the cylinders; for some reason, the outside cylinders 
and the two middle cylinders had the greatest compres- 
sion. I will not attempt to say why. This he eliminated 
by using varying compression pistons. 

The Miller engines have a single manifold for each 
cylinder that is very effective, and the distribution is 
splendid, as was proved at the 500-mile race. One of the 
Durant cars driven by Eddy Hearne used four car- 
bureters, but the cars driven by Tommy Milton, Jimmy 
Murphy and Cliff Durant used eight carbureters. The 
eight-carbureter engines were 250 r.p.m. faster. Hearne 
used four carbureters instead of eight because the Miller 
type of carbureter has a barrel throttle; he was afraid 
that particles of dust would cause it to stick and thought 
that fewer carbureters would reduce the chance of hav- 
ing the throttle stick. 

The Bugatti car used two carbureters. The cars 
driven by Sporofski and Alsaga and Prince Gystra were 
equipped with two carbureters also. The four-carbureter 
engines were 175 r.p.m. faster than those using two car- 
bureters and, in each case, the cars having the straight- 
eight manifold were the fastest. These carbureters had 
a barrel throttle-chamber; they were closely set. When 
the cars were first built, 122-cu. in. engines were used 
and the manifolds were rather short. It was found that 
lengthening the manifolds and bringing them farther 
down increased the speed by 125 r.p.m. 

A MEMBER:—Mr. Dean said that temperature control 
is wholly automatic. It cannot be entirely automatic in 
both winter and summer without using some other ar- 
rangement. 

Mr. DEAN :—Very often we follow the recommendation 
of the carbureter people with whom we are working. We 
have used the hot-air stove and, in practically all our 
work, we use the standard commercial carbureters and 
work with nearly all makes. We have no objection to the 
use of hot air. It is an advantage in certain makes of 
carbureter. 

A MEMBER :—It seems that no one has taken into con- 
sideration that the manifold itself is the “carbureter.” 
We have had reports of many tests and experiences re- 
garding operation in connection with the amount of heat 


needed; but we find that, once the mixture proportions 
are fixed and the engine is run under those fixed condi- 
tions, the requirements are different in winter. Unless 
the conditions for which the mixture proportion is fixed 
can be approximated, it is necessary to add a stove, or to 
add heat in some way. For instance, one job that was 
worked out recently could run with a summer carbureter- 
setting, provided more heat was applied to the intake 
system; otherwise it was necessary to open the gasoline 
orifices wider and put more fuel in. That is purely a 
matter of metering. If the power output is maintained 
by the application of heat on the riser portion without 
increase of heat to compensate for the weather change, 
more fuel is needed. The same thing is more or less true 
regarding acceleration. The summer setting will not ac- 
celerate the engine in winter without the change of heat 
or some other change. Manifolds themselves are really 
carbureters in winter, inasmuch as they have a certain 
accumulation of wet fuel that can be used if it is handled 
properly. 

In another case in particular, having pockets at the 
ends of the manifold where heat was applied, the wet 
fuel would collect in them and give tremendous accelera- 
tion. Unfortunately, it could not be controlled when the 
engine was idling. I fail to see how we can expect any 
manifold to help out the carbureter unless we control the 
temperatures in winter and in summer. Under what ex- 
treme conditions, from cold to hot, has Mr. Dean worked 
out these tests? 

Mr. DEAN :—The manifold cannot correct characteris- 
tics of the carbureter. All it can do is to accept the fuel 
conditions that the carbureter delivers and distribute the 
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Fic. 1—RESULTS OBTAINED FROM AN EIGHT-CYLINDER ENGINE 


The Power and Fuel-Consumption Curves Are Plotted in the Upper 
Portion of the Chart with the Results Obtained from an Actual Ex- 
haust-Gas Analysis Underneath. The Characteristic Watson Graph 
Is Shown by the Broken Lines and Provides for an Easy Com- 
parison with What Can Be Accomplished. While the Carbon-Dioxide 
Lines in Both Cases Coincide Approximately, the Carbon Monoxide 
Lines Do Not. Note That an Actual Reading of 14.2 Per Cent of 
Carbon Dioxide, the Maximum Possible, Was Obtained 
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fuel mixture uniformly. We know that the different 
carbureters have different characteristics, those are the 
carbureter problems. We have found a number of car- 
bureters that work very satisfactorily on a manifold 
without the addition of hot air. 

Referring to the types of manifold having a series of 
pockets, the acceleration seemed tremendous at the time 
but, when checked by a stop-watch, it was not. After 
that first “punch,” the manifold is cleared out and then 
the power drops. The manifold I have described takes 
a very light accelerating-charge; that is, very little fuel 
is in the manifold itself at any time. A bull’s-eye window 
can be put in one end of it, a light put at the other end, 
and the actual conditions watched. All that is evident 
is a little moisture on the walls. Another characteristic 
of this manifold is that no back drainage occurs when 
the engine is shut off. 

W. G. HEGINBOTTOM :—Mr. Dean stated that the point 
of greatest refrigeration is just above the carbureter. 
An ice machine has its point of greatest refrigeration 
at the nozzle or point of expansion; the same thing ap- 
plies to the throttle of the carbureter. As the fuel mix- 
ture passes the throttle, it expands. My experience has 
been that the point of greatest refrigeration is at the 
partly opened throttle. 

Mr. DEAN :—That is true. The point of refrigeration 
is at the throttle or just above it. That is where the re- 
duction in pressure and the greatest vaporization occur; 
so, the nearer we can apply the heat at that point, the 
better off we are. We apply a maximum heat in the riser 
just above the throttle. 

Mr. HEGINBOTTOM :—What is the objection to applying 
heat at the throttle? 

Mr. DEAN:—If heat is applied at the throttle, other 
conditions must be accounted for. That would involve 
the carbureter construction. If heat is applied at the 
throttle, the heat cannot well be prevented from reaching 
the jets and, by the time it reaches them and the float- 
chamber, it will increase the temperature, the area of 
the jets and the flow. The object is to get the heat to 
the point nearest to the point of maximum refrigeration 
without having any detrimental effects. That limits it 
to the throat, just above the throttle. 

Mr. HEGINBOTTOM :—Then it is equal to applying heat 
through a stove. If the jets are heated, the flow at the 
jets is increased, improving conditions so that the car- 
bureter will operate properly sooner in warming-up. Re- 
garding your remark about it being difficult to handle 
controlled heat, what is difficult about it and what trou- 
bles have developed? 

Mr. DEAN :—Some of the difficulties are practical ones 
and some are perhaps theoretical. When applied at wide- 
open throttle, the heat is entirely cut off. On a long 
climb, with wide-open throttle, the temperature in the 
manifold will drop to a point that will cause loading. At 
that time some heat is required and the heat is entirely 
shut off. Also, the added cost and the complication must 
be considered. Any butterfly-valve in the exhaust-pipe 
that is free enough to operate will permit leakage, which 
is objectionable for a closed car; and any one that is 
tight enough to prevent leakage will stick. The heat 
conditions there are difficult to control. We have secured 
satisfactory conditions with controlled heat. The point 
brought out is that we can get satisfactory conditions 
with the fixed-heat method without going to the expense 
and trouble of utilizing controlled heat. 

Mr. HEGINBOTTOM:—My experience with controlled 
heat is ideal. On a cold car, you can throw all the heat 
from the exhaust of the engine down through a riser 
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and through the carbureter if you wish to. No heat es- 
capes and it is all needed to warm the job up quickly, to 
heat the charges that leave the carbureter and aid 
vaporization. Also, it loosens up the flow through the 
jets so that the passage of gas through the jets is normal 
to the extent expected with the increased temperature 
under the hood. The hood temperature cannot be pre- 
vented from rising; so, the sooner the temperature of 
the jets can be raised to the temperature that is bound 
to be maintained eventually, the sooner the carbureter 
will function properly without an adjustment of the car- 
bureter which will provide a surplus of gasoline. 

C. H. TAYLOR:—Does the condition of the inside sur- 
face, rough or smooth, have any particular influence? 

Mr. DEAN :—The smoother the interior surface is, the 
better the action becomes. The cores for the manifold 
should be faced as smoothly as possible. We made some 
experimental manifolds of square tubing and brazed 
them together; that manifold had practically no liquid 
in it, because the liquid could not adhere to its smooth 
surface. 

A MEMBER:—When Mr. Dean tested the engine with 
the three different types of manifold, was the velocity of 
the mixture increased or decreased? 

Mr. DEAN:—Our mixtures follow average practice 
very closely. We realize that the sharp turns we make 
in the manifold are necessarily somewhat of an ob- 
struction. They do not permit as smooth a flow as do 
the round section and the long turns; but we are dis- 
tributing fuel mixtures, not air. We can open-up those 
manifolds to compensate for such loss without having 
any detrimental effects. We make no claims of increas- 
ing the horsepower through use of this manifold; that 
is not our point. We state to its users that we can ob- 
tain other results that are to the advantage of the aver- 
age driver. But we do not claim that we can increase the 
power over that of a wide-open manifold, by using the 
square manifold and the sharp turns. What we are after 
is to secure better starting from a cold condition, better 
fuel-economy and increased torque through the lower 
range. That shows up in acceleration; we can accom- 
plish it without sacrificing top speed. 

A MEMBER:—Mr. Dean mentioned two different firing- 
orders for a six-cylinder engine which gave alternate ex- 
plosions on either side of the engine. Has he been able 
to detect any difference in the ability to distribute the 
fuel in those engines due to the difference in the firing 
order when using the three-port manifold? 

Mr. DEAN :—We have found no difference in our tests. 
So far as the manifold is concerned, the distribution is 
exactly the same. The fuel-mixture charges follow suc- 
cessive branches from the metering point; it makes no 
difference whether they take one or the other. In fact, 
if the first cylinder to fire was at the other end of the 
engine, the result would be the same. 

C. S. PELTON:—Regarding uniform distribution of 
fuel, I would say that I have a six-cylinder car equipped 
with one of these manifolds and also with a carbureter in 
which it is pessible to adjust the fuel mixture from the 
dash. After climbing a fairly long hill so that the engine 
was fairly warm, and while driving along a level street 
at a speed of about 25 m.p.h., I changed the carbureter 
adjustment to give a lean mixture. The engine cut-out 
in every cylinder, instantly, just‘as if the switch had 
been disconnected. The momentum of the car carried it 
on for several hundred feet; then I pulled the dash ad- 
justment over to its normal position and each cylinder 
started to fire, without a single pop-back. Not the slight- 
est evidence of any power impulses during the time that 
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the carbureter was leaned up below the firing mixture 
was apparent, showing that the distribution was nearly 
perfect. 

O. C. BERRY :—I agree with Mr. Dean’s remarks to the 
effect that one criterion of good manifolding is the 
amount of extra gasoline needed for acceleration. One 
earbureter with which I am familiar is constructed so 
that the metering of the mixture is entirely independent 
of extra gasoline for acceleration. In changing this car- 
bureter from one engine to another, we find that the main 
change required usually is in the amount of accelerating 
gasoline. On a job having a long, cold manifold, par- 
ticularly on one that has large volume, we have to put in 
great quantities of extra gasoline to get the acceleration ; 
on other jobs we have to use very little extra fuel. My 
experience checks with Mr. Dean’s exactly, in that the 
better manifold requires a comparatively small quantity 
of extra gasoline for acceleration. 

To those who intend to experiment with manifolding, 
I would point out that the most direct way of checking 
the over-all results is to use a single-cylinder engine, as 
a basis of comparison. When the single-cylinder engine 
gives highest economy and the same carbureter adjust- 
ment gives the same result on the multi-cylinder engine 
under consideration, you have practically perfect dis- 
tribution. Another test is that, if all the cylinders stop 
firing at the same time when the mixture is made lean, 
that is a very good indication of excellent distribution. 

In designing an intake-manifold the two hardest and 
most important problems are to get an even distribution 
of the liquid fuel to the different cylinders and to get a 
proper application of heat. Several other considerations, 
however, should not be overlooked. The first of these is 
to get as small a wetted surface as is possible. Second, 
the minimum volume in the manifold that will provide 
the required air-flow is desired. Third, the minimum 
amount of delay for the liquid as it flows from the car- 
bureter to the cylinders is requisite. Anything in the 
manifold design that causes any liquid to be delayed in 
its passage from the carbureter to the cylinder is a step 
in the wrong direction. These are the things that tend 
toward the development of a manifold that will require 
the smallest quantity of accelerating gasoline. 

We have made recently a number of tests in our lab- 
oratory on an engine equipped with one of the Swan 
manifolds; it is a 24% x 41%%-in. four-cylinder engine. We 
reached a fuel consumption at 1200 r.p.m. of 0.57 lb. of 
gasoline per b.hp-hr. That degree of economy was main- 
tained from rather a low speed to rather a high speed. 
I attribute a large part of that excellent performance to 
very satisfactory operation of the engine, but I am also 
sure that it could not have been accomplished with poor 
manifolding. These tests were made with mixtures that 
were too lean and all the way up to a mixture that was 
too rich to operate. The cylinders all stopped firing at 
about the same time when the mixture became too lean. 
A point of carbureter adjustment was reached at which 
a cylinder would miss firing once in a while; then one 
more notch of carbureter adjustment put the engine out 
of commission. 

R. F. Konr:—In connection with the dropping out of 
all the cylinders at once, the value of that demonstration 
would depend largely upon the actual change in the car- 
bureter adjustment that was made during this movement 
of the control. If this is a gradual change, all well and 
good, but if the control is in a running position and it is 
suddenly switched over to a too lean position, this means, 
it seems to me, nothing, because almost any adjustable 


‘See Tue JouRNAL, February, 1924, p. 143. 
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Fic. 2—A CONVENTIONAL FourR-PortT Srtx-CYLINDER MANIFOLD 
In This Manifold the Flow Is First through the Branch a, Then 
through the Branch c. Next through the Branch b and Finally 


through the Rear Branch d 


carbureter and any manifold will do the same thing. How 
much of an adjustment was that, from the running posi- 
tion to the full lean position? Without that informa- 
tion, the statement means nothing. 

Mr. DEAN :—Mr. Berry answered that question. They 
used as thin a mixture as they could get; then, when one 
cylinder began to miss, one more adjustment that thinned 
it slightly more caused all the cylinders to drop out: In 
the case mentioned by Mr. Pelton the adjustment has a 
total range of fuel mixtures; that is, from the leanest to 
the richest, with the dash adjustment that has nine divi- 
sions. That was one division. 

O. M. BURKHARDT :—Our experience with a manifold 
that was of a different shape than round has been that 
upon removing the manifold we invariably found we 
could pour gasoline out of it. We did not find this to be 
the case with the round manifolds. The inference was 
that puddles had collected on the flat surfaces. These 
perhaps will make a square manifold a surface car- 
bureter. However, the logical place to carburet is in 
the carbureter and not in the manifold. 

The application of heat and the distribution of the mix- 
ture are not carburetion. If we want quick acceleration 
we must see to it that we get fuel to the cylinders 
quickly. Whether or not the presence of liquid fuel in 
the manifold will help to bring fuel to the cylinders 
quickly and in equal quantities, is problematical. 

The manifold with which we are experimenting had 
four ports. What are the great objections to the four- 
port as compared with the three-port manifold for a six- 
cylinder engine? 

Mr. DEAN :—We always use the part marked m in Fig. 
5 of the paper’ as the distributing point that we may 
have a flow from this point always in a different direc- 
tion. With a conventional four-port six-cylinder mani- 
fold as shown in Fig. 2 we would have a flow through 
the first branch at a, then through the third branch at 
c, next through the second branch at b and last through 
the rear branch at d. When a flow is established in any 
direction the heavier fuel particles tend to continue their 
travel in such direction until they reach some obstruc- 
tion or are deflected. On the center branches you must 
draw from a stream that has a directional tendency to 
flow to the ends. You may be able to get equal quanti- 
ties of fuel mixture but not equal qualities. We have 
obtained much heavier results with the three-port type 
where the metering is done at m in Fig. 5 and succeed- 
ing flows are always in different directions. 

J. H. HoLLOwAyY:—What effect is produced on dis- 
tribution in reference to whether the axis of the car- 
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3—A MANIFOLD DESIGN EMBODYING A SUB-MANIFOLD 

In This Design the Fuel Mixture Makes a Turn at e from the Riser 
into the Throat of the Sub-Manifold, a Second at f from the Throat 
into the Runner of the Sub-Manifold and a Third at g from the Sub- 
Manifold into the Branch Leading to the Port. Only Two Turns Are 
Made in Reaching the End Branches as Compared with Three To 
Reach the Center Branches. The Resistance of the Center Branches 
Is Greater than That of the End Branches Unless the Areas Are 

Increased To Correspond with the Greater Resistance 


bureter throttle is crosswise or lengthwise of the engine? 

Mr. DEAN :—The effect on four-cylinder engines of the 
two-port type is very decided, especially if the butterfly 
valve is close to the runner. On all our designs, we try 
to make the throat of the manifold long enough to over- 
come any effect of the throttle, and that is also the 
reason for our change from a round to a square mani- 
fold. We do get a serious deflection with the throttle. 
A throttle lengthwise of the engine is better. 

A MEMBER:—Could one sraighten out that 
manifold by taking three ports off the runner? 

Mr. DEAN :—It could be made with a sub-manifold as 
shown in Fig. 3, but that is not as good. In using the 
sub-manifold you get a turn at e from the riser into 
the throat of the sub-manifold, a second turn at f from 
the throat into the runner of the sub-manifold and a 
third turn at g from the sub-manifold into the branch 
to the port. You get three turns to the center branches 
as compared with two turns to the end branches. The 
resistance of the center branches is greater than that of 
the end branches unless the areas are increased corre- 
sponding to the increased resistance. When so propor- 
tioned the manifold works very well and is much better 
than the four-branch design shown in Fig. 2. 

Mr. TAYLOR:—How much advantage is derived from 
the squareness of the manifold and how much from the 
sharp corners and other characteristics of the Swan 
manifold? 

J. W. SWAN :—The answer to Mr. Taylor’s question is 
well covered in the subject matter of the paper. How- 
ever, I might make it plainer by showing the difference 
in the action of the liquid portion of the mixture through 
a round as against a square section. The flow through 
the horizontal portions of the manifold is intermittent 
in our three-branch manifold, as shown by the firing 
order in Fig. 13 of the paper... When the mixture is 
flowing to any one of the cylinders, the air and the gase- 
ous portions of the mixture in the other two branches 
remain in a more or less static condition, but as the 
liquid portion is from 700 to 800 times heavier than the 
air the liquid in suspension in the air immediately falls 
to the bottom and that portion which is deposited on 
the wall drains down to the bottom. At low speeds, and 
consequently low velocities, this action is very pro- 
nounced. 

Now in a round pipe all the liquid deposited on the 


2See THE JOURNAL, February, 
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walls drains down the walls and naturally forms a 
stream-line in the bottom of this pipe, while in a square 
pipe the liquid deposited on the walls has a different 
action, as that which adheres to the top or ceiling either 
remains there to be carried forward with the next inrush 
of air, or if it drops off it falls to the flat level bottom. 
As the top and the bottom in the square section con- 
stitute one-half of the inside surface, it is readily seen 
that the liquid will not stream-line but will spread out 
over the flat bottom that presents much greater surface 
for the liquid to come into contact with the air, thereby 
preventing stratification to a great extent. The sidewall 
drainage will also naturally spread out over the bottom, 
The virtue in the right-angle turns, and especially the 
turns from the vertical portion leading from the ear- 
bureter to the horizontal part, lies in the fact that the 
liquid particles in the mixture, due to their velocity and 
weight, cannot make a right-angle turn and are there- 
fore carried up against the flat level ceiling from which 
they are swept into the branches, or failing to reach the 
ceiling are carried in the air stream somewhere between 
the right-angle turn and the ceiling and are not allowed 
to flow around the inside of an elbow and stream, espe- 
cially if the elbow is of circular cross-section. 

The right-angle turns at the ends of the horizontal 
branches are very similar in action to that at the center 
and prevent stratification and stream-lining, as in the 
case of the round-elbow type, thereby preventing flow to 
one cylinder in preference to the other at the entrance 
to the valve chamber. 

Summing up, our object in this design is to distribute 
the liquid particles of the mixture to the cylinders in 
equal proportions, knowing that no serious difficulty will 
be encountered in distributing the air and the gaseous 
portion. 

F. H. Vos—E:—Mr. Dean has brought before us one all- 
important fact; namely, that an inlet-manifold must 
handle a mixture made up of air, dry vapor, wet vapor or 
fog and, at some engine speeds and conditions, relatively 
large particles of liquid gasoline. The designer of the 
type of manifold under discussion has recognized the 
above-mentioned fact and has aimed to design a device 
to deliver this mixture to the separate cylinders of an 
engine uniformly as to quality and quantity. Three out- 
standing characteristics of this manifold are: (a) its 
simplicity and entire absence of contraptions; (b) that 
the character of the path of flow to each cylinder is the 
same, being made up of straight lines and abrupt right- 
angle bends; and (c) that this manifold makes it equally 
certain for the mixture to reach all cylinders. 

In my opinion, Mr. Dean placed too little emphasis on 
one other important item, namely, that the heavier por- 
tions of the mixture flowing through the manifold tend 
to travel in straight lines at above certain velocities. If 
a branch pipe to any cylinder is taken from the side of 
the main distributing-chamber, between the carbureter 
connection and the end of the main distributing-cham- 
ber, the heavier portions of the mixture tend to carry 
by this intermediate connection. The result is that the 
engine cylinder connected at this particular point does 
not receive its proper proportion of the heavier portions 
of the mixture. An examination of the various types of 
manifold illustrated demonstrates that they have avoided 
making any connection to the cylinders at points be- 
tween the carbureter connection and the ends of the 
main distributing-chamber. 

Some 15 years ago a certain three-cylinder two-cycle 
marine-engine was equipped with a horizontal manifold 
of circular cross-section curved at the ends of the main 
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distributing-chamber to enter the ports of the end cylin- 
ders and had a side opening to communicate with the 
ports of the middle cylinder. The opening for the car- 
pureter connection was directly opposite the branch con- 
nection to the middle cylinder. Even with the more 
volatile fuels of that day, this engine would never fire 
regularly on all three cylinders. Either the two end 
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cylinders would fire regularly and the center cylinder 
miss or, with changing carbureter adjustment, the center 
cylinder would fire regularly and the end cylinders miss. 
Had I connected the carbureter to the main distributing- 
chamber of the manifold at the bottom instead of at the 
side, I am sure that all three cylinders would have fired 
regularly. 


ADEQUATE LANDING-FIELDS WILL DEVELOP A 
COMMERCIAL-AVIATION INDUSTRY 


BY A. A. G. FOKKER 


R. FOKKER describes the impressions of American 

aviation that he received on two previous visits to 
the United States and shows by contrasting them with 
the impressions he is receiving on this, his third, visit 
that great progress in commercial aviation has been 
made here in the last 3 years, especially with reference 
to the successful performance of the Air-Mail Service 
and to the fact that the general public and business 
men in particular have far greater confidence in its 
possibilities. of development than formerly. 

Giving instances where additional airplane routes 
are feasible even now in the United States and in- 
stancing the telegraph, the telephone and wireless trans- 
mission in proof that when an instrument or a way of 
communication is created which gives better and faster 
service it cannot be suppressed, Mr. Fokker gives an 
account of European aviation development, urges the 
necessity for attaining ability for aircraft to fly at 
night and specifies the advantages secured in Europe 
now by combined over-night railroad-and-airplane ser- 
vice. “Wild” or “taxi” airplane flying is described and 
spoken of as an imminent possibility and a classifica- 
tion of aerial transport is made that he believes will 
apply to the future development of the airplane. He 
asks ‘“‘Why not more airplane flying?” and says aircraft 
terminals and facilities are requisite to this accom- 
plishment. 

In Europe landing-fields and facilities have furthered 
aviation development there and have brought increased 
business to the cities in or near which they are located. 
Specific citations of this are made, the effect of having 
adequate airplane facilities is enlarged upon and the 
provision of landing-fields throughout the United 
States is urged as a present necessity. Future aviation 
probabilities and the development of aerial traffic are 
also treated briefly. [Printed in the May, 1924, issue 
of THE JOURNAL.] 


THE DISCUSSION 


A MEMBER:—At present, air travel falls very much 
into the luxury class. To be of real advantage to the 
ordinary individual, it needs to be made cheaper and, to 
be a real factor in time-saving, aircraft must carry tons 
where they now carry hundreds of pounds. What is Mr. 
Fokker’s idea of the development in types of airplane 
that can carry a very much heavier load? 

A. A. G. FoKKER:—I can say that the cost of carrying 
freight through the air is not excessive. It is about 15 
cents per ton-mile. But the trouble is that if I have 
only two ships flying a day, all the overhead expense is 
concentrated on these two ships, and that is 50 cents per 
ton-mile. But if you can have a field and can use all 
the facilities and have a great many airplanes, you can 
decrease the price so much that you come to a figure at 
which it is easy to get the freight at paying rates. Then 


you must never forget that you can charge much more 
for this aerial transportation. You can carry things 
much faster, and you can ask much more money. You 
pay much more for a telegram than for a letter to send 
just a few words quickly. Every business will be willing 
to pay perhaps 5 or 10 times more to have a letter de- 
livered from New York City to Chicago in 10 or 20 hr. 
When you start an air-line you must start it in territory 
from which you are sure to get freight at increased 
rates. We shall never carry coal or similar commodities 
with airplanes, but only valuable things that have to be 
transported quickly and are not very heavy. If we only 
can get 1 per cent of all the express mail that is now 
carried by trains, we can carry it by airplanes at much 
less than the present price. Then we can establish an 
air-line with from 20 to 30 airplanes per day between 
Chicago and New York City. 

A MEMBER:—What does Mr. Fokker consider the eco- 
nomic flying altitude? 

Mr. FOKKER:—With our present engines and air- 
planes we generally fly at an altitude not greater than 
a few hundred feet. We go up higher if we have to 
cross big rivers or lakes or mountains. If we have to 
cross mountain ranges of 5000 or 10,000-ft. altitude, we 
cannot use the same airplanes we use for ordinary flying. 
It will take considerable time to develop airplanes to fly 
at from 10,000 or 30,000-ft. levels. For the coming 10 
years, I think we shall fly at low levels. 

A MEMBER:—What is the average life of a com- 
mercial airplane? 

Mr. FOKKER:—That is a very difficult question to 
answer. During the war we built airplanes that were 
not used very long. They were either smashed in a very 
short time, or they became outofdate. During the last 
few years, however, we have been able to find out how 
long an airplane can live as determined by the life of 
its engine. I think that the life of an engine will be 
about 1500 to 2000 hr. I am sure we shall develop air- 
planes that can be used about 5000 hr. Our commercial 
airplanes that have been running 3 years on the lines 
are outofdate. We shall now rebuild them for freight 
carrying, because the cabins are not good enough for 
passengers, who are becoming accustomed to big cabins 
and adequate facilities. The present distance-life of an 
airplane is about 200,000 miles. 


HELIUM GAS 


A MEMBER:—A rumor is being circulated to the effect 
that helium gas for airship use has not been as success- 
ful as it was expected to be. Will Mr. Upson give us 
some information about that? 

RALPH H. UPSON:—The helium-versus-hydrogen ques- 
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tion is, I think, a little too new to make it possible for 
any one individual to see the ultimate outcome or really 
to analyze the present situation perfectly. We here in 
Detroit have not been taking helium very seriously as 
a commercial product. Great doubt exists as to whether 
it can be produced plentifully enough, at enough different 
points, and cheaply enough to make it really suitable for 
commercial operation. Our principal line of develop- 
ment here has been to make the airship itself fireproof 
enough so that it can utilize any kind of gas. 

Of course, it is a great addition to the safety of a 
fabric airship to operate it with helium, because helium 
itself is non-inflammable, and also will quench a fire that 
it covers. But it will never entirely eliminate the fire 
risk in a fabric-covered rigid airship like the Shenan- 
doah. If you go inside the corridor of this helium-filled 
airship, you will find fire-extinguishers installed every 
few feet. Its officers are still very keen about fire pro- 
tection and no relaxation of the fire rules has occurred, 
because it is perfectly possible for the fabric cover to 
burn away and with it enough of the inner gas-cell ma- 
terial to liberate all the gas. 

No argument is present in anyone’s mind against it 
being proper to use helium for airship inflation for 
flights not too distant from a base, but for the explora- 
tion of a great unknown region, the conditions are abso- 
lutely reversed. In the Arctic regions it would be far 
safer to inflate an airship with hydrogen and to operate 
it with hydrogen. The reason is that, with hydrogen 
inflation, the range of action of an airship under power 
is approximately double what it is when inflated with 
helium. Basing percentages on what a helium-inflated 
airship can do, a hydrogen-inflated airship can carry 40 
per cent more fuel. Further, certain apparatus must be 
carried on a helium-inflated airship that is not needed 
aboard an airship inflated with hydrogen. There must 
be a heavy complicated ballasting system when helium 
is used so as to conserve the helium gas and not let it 
escape, as the airship gets lighter because of the con- 
sumption of the fuel. Hydrogen is so cheap that it can 
be allowed to escape if that is desirable. If an airship 
should make a long trip far distant from any base of 
supplies there would be need to use the hydrogen; it 
would be necessary to burn it in the engines. The fact 
that hydrogen is inflammable is one of the principal safe- 
guards on a long trip such as that. So, for the small 7- 
per cent theoretical difference between helium effective- 
ness and hydrogen effectiveness that we thought we had 
at first, we have a 100-per cent difference. 

The fire risk with a hydrogen-inflated airship is not 
nearly so great as many people believe. Of course, 
when a large airship does catch fire in the air and falls 
with all on board, there is a terrible disaster. Statistics 
show that ocean navigation is very much safer than rail- 
road travel. It is much the same with airships. When 
an accident occurs, it is a bad one simply because it is 
a big unit, but the actual fire-risk as a percentage, even 
with the small amount of experience that has been had so 
far, is relatively small. For example, the airships on 
the Zeppelin lines have traveled close to 4,000,000 pas- 
senger-miles without a single casualty. Of course, that 
does not prove anything, but enough data exist for us to 
be certain that the danger from fire on a long trip in a 
hydrogen-inflated airship would certainly be less than 
0.1 per cent. 

Is it better to risk that 0.1 per cent of fire hazard and 
get 100-per cent extra safety in the matter of cruising 





radius by using hydrogen? It seems to me that the 
chances of going wrong on a long airship trip in the 
polar regions, of being caught in storms, blown off the 
course, losing the way, fogs, misconnecting with a land- 
ing crew, or of something going wrong with the steer- 
ing-gear so that an airship would have to operate as a 
free balloon and need all its weight as ballast, are enough 
in favor of the use of hydrogen to far overbalance the 
slight fire-hazard that attends its use. 

Mr. FOKKER:—Making a safety comparison between 
airplanes and airships and referring to the figure of 
4,000,000 passenger-miles without a casualty quoted by 
Mr. Upson for the Zeppelin airship lines, our airplane 
line has a flight record of 15,000,000 passenger-miles 
without a casualty. But another difference should be 
noted: the airplane line will operate every day on sched- 
uled time, with 96 to 98 per cent of regularity. The air- 
planes have flown from London to Amsterdam when the 
boat service was suspended. But I am informed that, 
if a long trip with an airship is to be made, weather re- 
ports are secured from all over the country for 3 weeks 
before the flight is attempted. Of course, weather 
changes and a big gale might come; it will not be so 
easy then. I think that if an airship must stay up in the 
air 14 days and has fuel enough, it can ride over storms; 
but, up to the present, it is not possible for an airship 
to stay up that long if it has to carry a paying load. 
Jn a long trip such as has been referred to, all the load 
possible will be constituted of gasoline and will not be a 
paying load. 

Mr. UPSON :—Such as the recent transcontinental trip 
of a Fokker airplane! Naturally if a distance record is 
to be made, all the fuel possible is carried. As to navi- 
gating in a storm, I can hardly imagine an airplane 
duplicating the recent exploit of the Shenandoah. Start- 
ing a controversy as to airship versus airplane would be 
pointless, because it must be admitted that each will 
perform services that are wholly impossible for the other 
to perform. Thus their mutual relations are supple- 
mentary rather than competitive. 

CHAIRMAN W. B. STouT:—I am sure that no one here 
thinks that the steamship industry will put the railroads 
out of business, or vice versa. Each means of trans- 
portation has its field, and they are coordinated and 
work together. That will be true of the airship and 
the airplane as they develop. Without a doubt the 
heavier-than-air machine will develop more quickly, if 
only for financial reasons. More can be accomplished 
with $50,000 when dealing with airplanes than can be 
done with $500,000 and even much larger sums when 
dealing with airships. It costs vast sums of money to 
start in but, after the beginning has been made with 
lighter-than-air craft, we shall see some developments 
along the lines of economy and increased transportation 
facilities that will surprise us as much as the heavier- 
than-air machine developments surprise us now. 

C. H. TayLor:—Has any combination of helium and 
hydrogen been worked out which will give the mixture 
the fireproof qualities of helium, still utilizing some of 
the greater lifting qualities of hydrogen and using the 
helium as a kind of fireproofer for the hydrogen? 

Mr. Upson:—It has been found from experimental 
tests that we can add 15 per cent of hydrogen to helium 
and still have a mixture that is non-inflammable, but so 
far it has not been found worthwhile to do that because 
of various practical difficulties connected with repuri- 
fication. 
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COMPARISON OF IDEAL AND COMMERCIAL 
CARBU RETER-CHARACTERISTICS 


BY C. S. KEGERREIS 


INCE previous papers by the author on this sub- 
ject have dealt with the engine mixture-require- 

ments at some length and these requirements are avail- 
able to the public, only general information is included 
in the first part of this paper to illustrate the ideal 
carbureter-mixture requirements when using a fully 
developed acceleration device. In the second part, 
computed data illustrate the car carburetion-require- 
ments of various cars for level-road operation. The 
car-test data were procured from various sources and 
combined with research results obtained in the Engi- 
neering Experiment Station of Purdue University to 
delineate the factors desired. The results show the 
information regarding the advisability of using 
straight-line mixtures. 

The third part constitutes the main section of the 
paper, and especial attention is called to it. Data are 
presented on commercial carbureters, the results of 
several devices are shown in detail, and a summary 
of the 23 carbureters tested is included for the general 
conclusions. The test results consist of information on 
the effect of pulsations, on metering characteristics, 
on frictional loss across carbureter bodies and on the 
effect of air temperatures on metering. Using the 
methods of computation by which the data in the sec- 
ond part of the paper were determined, the results 
are expressed in terms of ideal mileage per gallon of 
fuel for various cars that are assembled into four 
classes. Using the same methods, the carbureter re- 
sults were computed to show the economy any one de- 
vice would effect in car operation and, in the fourth 
part of the paper, 11 devices are thus compared with 
the ideal carbureter at various car speeds. [Printed in 
the March, 1924, issue of THE JOURNAL. ] 

THE DISCUSSION 

R. F. Kour:—Please describe the different kinds of 
carbureter that were used. 

C. S. KEGERREIS:—Three general types were used. The 
plain-tube type has no moving parts. The constant- 
vacuum type has an air-valve; the fuel-metering pin is 
carried on the air-valve and dependence is placed on the 
vacuum in the carbureter body to change the air area 
and the fuel-pin area. This tends to cause the body 
vacuum to remain constant; hence its name. The fuel- 
air-proportioning type is slightly different; usually a 
linkage connects the metering-pin and the air-valve. 
The latter is actuated by the carbureter-body vacuum, 
which may vary according to each design. 

The constant-vacuum and the fuel-air-proportioning 
types are so similar that they are classed as one type. 
The third type discussed was listed as a compensated 
auxiliary air-valve. The air-valve in this type is not 
mechanically connected to the fuel-metering pin or the 
orifice. The flow from the fuel nozzle is governed in 
various ways to compensate or satisfy each individual 
design. 

O. C. BeErryY:—Laboratory tests bring out many valua- 
ble points in carbureter design. The carbureter engineer 
may, however, be entirely familiar with these points and 
still not be able to incorporate them into the carbureter 
he sells. He must give the automotive engineer what he 
wants, whether it be the right thing or not. The auto- 





*See THE JouRNAL, March, 1924, p. 289. 
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Fic. 4—RELATION BETWEEN THE DISCHARGE COEFFICIENT AND TEE 

METERING HEAD OF CARBURETERS 
The Curve aa Indicates the Relation for a Commercial Unit, While 
the Curve bb Was Obtained with a Short Sharp-Edged Orifice. 


In the Latter Case the Metering Was Stable with Respect to the 
Temperature 


motive engineer wants what he thinks the consumer will 
buy, whether it is right or not. The buyer of an auto- 
mobile should have the points in Mr. Kegerreis’s paper 
thoroughly in mind when he passes upon the carbureter 
that is on the car he buys. 

The fact that the carbureter engineer must please the 
automotive engineer is responsible for many of the 
characteristics of present carbureters. The average 
driver does not care at all for economy at low speed. 
What he wants there is positive action; a carbureter 
that does not give positive action at low speeds is a 
failure. For medium speeds, sometimes the automotive 
engineer gives considerable attention to economy, but at 
top speed the car must be just as fast as some other or 
the carbureter is condemned. Carbureters are very fine 
metering instruments in spite of the rather poor show- 
ing they have made on Mr. Kegerreis’s charts. It seems 
to me that the offender is not the carbureter but the 
manifold. 

P. S. TicE:—Mr. Kegerreis proves to us that to get 
good performance the mixture-proportion variation in 
the carbureter must be as shown in Fig. 5 of his paper.’ 
The variation must be with the load and it must be after 
the fashion shown. But Mr. Kegerreis said nothing 
about how the rises or the enrichment effects are caused 
in the metering. In most carbureters, they are due 
largely to variations in the coefficient of discharge of 
the nozzle, which quantity changes with the tempera- 
ture. For nearly 6 months I have been trying to de- 
velop a nozzle form that would eliminate temperature 
effects; that is, give a zero temperature-coefficient. If 
we follow the metering head on the nozzle, in any com- 
mercial unit you like, we get a curve of the general form 
shown at aa in Fig. 4. 

Most carbureters have submerged nozzles, and they 
are neither short nor sharp-edged. Witk a change in 
head we get, normally, a coefficient change of the sort in- 
dicated in Fig. 4. At the low speeds, throttled, we have 
a very small metering-head, but with wide-open throttle 
we have a somewhat greater metering-head. At the high 
speeds and small load we may have something in be- 
tween; and at very high speed and load we have the 
maximum values. Ordinarily a wide change of coefficient 
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Air -Fuel Ratio 


Relative Load 1.0 


Fic. 5—How THE AirR-FUEL RATIO CHANGES WITH AN INCREASE IN 
THE LOAD 
The Optimum Metering Characteristics in a Carbureter Will Main- 
tain the Minimum-Consumption Mixture-Production throughout the 
Greater Part of the Load Range and Will Enrich the Mixture To 
Cause Maximum Power Delivery as Full EDoad Is Closely Approached, 
This Chanee Is Shown by the Portion of the Curve That Turns 
Downward at the Full-Load End. The Curve without This Change 
Is Represented by the Dotted Line 


occurs, and regardless of the speed or the load, as the 
flow of air to the carbureter is increased we get relatively 
more fuel. 

If the temperature is constant that variation of the co- 
efficient with the head can be utilized. Most of the car- 
bureters that are in service today do have such a general 
variation of the coefficient with the head, and they oper- 
ate successfully because the rest of the carbureter is 
built to give at least an approach to the sort of metering 
desired, even with or through direct utilization of this 
variation in the coefficient. 

When we apply a change of temperature of appreciable 
value, to the fuel that is passing through this nozzle, the 
coefficient is altered; if we raise the temperature we raise 
the coefficient. We can raise it very appreciably. Mr. 
Kegerreis has shown that it is about 15 per cent for 
100 deg. fahr. That is very undesirable. It is the chief 
thing that is preventing us from getting away from mix- 
ture adjustment in the carbureters of today. The diffi- 
culty is not an error in metering per se but this change 
in the fuel discharge with a change in the temperature. 
Very few carbureters are designed to permit putting in 
a short sharp-edged orifice that gives the sort of co- 
efficient curve shown at bb in Fig. 4, indicating stable 
metering with respect to the temperature, without com- 
pletely re-designing the rest of the instrument. In our 
carbureter, we desire to have not exactly the shape of 
metering curve shown in Fig. 5 of Mr. Kegerreis’s paper, 
but we do want something like the curve aa of Fig. 4 for 


Intake Pressure 





2 Crank Revolutions 


Fic. 6—CYCLEB OF INTAKE PRESSURE WITH THE THROTTLE WELL 
CLOSED 


The Curve ce Shows the Relative Variation in the Intake Pressure 
through Two Revolutions of the Crank, the Atmospheric Pressure 
Being Indicated by the Line dd. As the Throttle Is Opened the 
Curve ce Rises until Its Mean Reaches a Valve Corresponding to 
the Dotted Line ee. In Some Positions of the Throttle the Peaks of 
the Curve ce Come above the Atmospheric Line. When That Hap- 
pens the Metering Departs from the Computed Curve and the Farther 
the Peaks Rise above the Atmospheric Line and the Longer They 
Remain There, the Greater Is the Enrichment 
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our coefficient curve; and we know how to get it by a 
suitable selection of nozzle form. Recently, we have dj- 
rected much of our work toward getting rid of this 
variation resulting from temperature changes. Now, we 
retain any one of the desired general shapes of coefficient 
curve, as aa in Fig. 4, and can have the temperature 
vary from 0 to 56 deg. cent. (32 to 132.8 deg. fahr.), the 
latter being the highest temperature we regularly run, with 
only a 2-per cent change in the coefficient due to this tem- 
perature variation. We have done that in an interesting 
way by putting short orifices in series. One can put as 
many orifices as desired in series and get a greater and 
greater slope in the coefficient curve, with an increase in 
the number of orifices, still retaining this approach to the 
zero-temperature coefficient. 

A MEMBER :—What is the amount of difference through 
the normal range? 

Mr. TIcE:—We have ignored that and gone right at 
the net effect at the nozzle. 

A MEMBER:—Are specific figures available as to the 
flow rate per given nozzle? 

Mr. TICE:—None of us is interested in absolute values 
of the discharge, but only in relative values; that is, in 
the coefficient changes. The orifice size does not, within 
the limits useful in a carbureter, appreciably affect the 
range of the coefficient with a given change in the head. 
Within the range of size that we can use, changing the 
size has very little to do with it. 

Mr. Kegerreis mentioned results with and without 
pulsations. With the form of carbureter that we have 
been developing, if we get the air-flow through the car- 
bureter as steady as is possible in an engine installation 
without going to extreme lengths, we get a metering 
characteristic such as would be computed for this car- 
bureter with change of load while the speed is being held 
constant. Really steady-flow results check these engine 
results perfectly. Applying the carbureter to a four- 
cylinder engine in which the pulsations are considerable, 
gave us a curve that, except for the enrichment when ap- 
proaching the open-throttle position, was also almost ex- 
actly the curve computed. This enrichment of the mix- 
ture from around 0.8 load and up was solely due to 
pulsation, as to the manner in which the flow and the 
pressure pulsations acted on the fuel passage in the car- 
bureter. This led to an attempt to determine the cause. 
We think we have determined it to be purely a matter of 
the change in the relative velocity and in the back-flow 
through the carbureter. Opening the throttle we follow 
the computed curve until we get to a point in the load 
range at which the pressure in the manifold is becoming 
more nearly atmospheric. The back-flow from the com- 
bustion space to the intake is changing in its relative 
magnitude, and then we begin to get the effect shown in 
Fig. 5. The cycle of intake pressure with the throttle 
well closed is shown by the curve ce in Fig. 6. Atmos- 
pheric pressure is indicated at dd. As we open the 
throttle, the curve cc rises until its mean reaches a point 
as ee. In some positions of the throttle the peaks of cc 
come above the atmospheric line. When that happens the 
metering departs from the computed curve. The farther 
the peaks go above the atmospheric line and the longer 
they last, the greater the enrichment is. 

If we use a carbureter that has been completely worked 
out for use on a four-cylinder engine and apply it to a 
three-cylinder engine, for example, to three cylinders on 
a Liberty-12 engine, we get an extreme exaggeration of 
this effect. It is a result of two things: First, the 
greater duration of this high-peak condition with the 
three-cylinder engine and the fact that the pulsation fre- 
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quency is lower; second, we have in the Liberty-12, com- 
pared with the average car-engine, a large reduction in 
the manifold volume in comparison with combustion- 
space volume. This means that the velocity of the back- 
flow into the intake is very much greater and gives a 
greater variation in the pressure. The pressure at open 
throttle goes well above the atmospheric pressure in that 
case, and we get much greater enrichment. 

Mr. KEGERREIS:—In Fig. 11 of my paper, the black 
dots represent wide-open throttle conditions on the en- 
gine. The engine ran at speeds varying from 600 to 
1000 r.p.m. We had a thin metal box around the car- 
bureter and the box started pulsating or vibrating. We 
had a pulsating flow upon the throttle at that point as 
well as on the carbureter intake. When the carbureter 
nozzle is put in the manifold, which is the same condition 
with the box vibrating, I think the pulsations will cause 
that enrichment. Otherwise, with the throttle in its 
normal position and the box not vibrating, you do not get 
that condition on wide-open throttle with the carbureters 
we have run; because, with the same arrangement in 
some of the other graphs shown in my paper, we have 
had wide-open throttle and no change in the metering 
results could be noticed. 

C. F. Scott:—Does Mr. Kegerreis advocate a manual 
adjustment of the needle-valve from the dashboard? 

Mr. KEGERREIS:—Opinions on that subject vary. At 
first thought, I would say “no.” With the average de- 
sign, wear may occur there in time, so that the needle- 
valve will perhaps move or the carbureter get out of 
adjustment. Another thing with which I am not satis- 
fied entirely is that, if the needle is not concentric with 
the axis of the orifice, it is not clear whether there will 
be the same metering. 

Some tests were made by A. C. Fieldner and G. W. 
Jones, of the Pittsburgh Experiment Station of the 
Bureau of Mines, on some Government trucks. The re- 
sults of these tests were published under the title of 
Gasoline Saved on Government Trucks by Adjusting 
Carbureters by Exhaust Analysis. Most of the car- 
bureters on these trucks are adjustable and their results 
show that they were not able to maintain the same 
economy as that given by the original adjustment. Those 
tests were run for a period of 3 months. 

However, a dash adjustment for starting is necessary. 
The stringent use of a butterfly choke, is, I think, too 
hard on the engine; it wastes too much fuel and no ac- 
curate means of adjustment for warming is provided. 

Considering the means provided for the starting en- 
richment, after getting the engine warm some means of 
taking care of normal operation must be supplied. For 
one of the tests I have described, the 35 to 40-per cent 
change of mixture shown causes loss in economy, unless 
the carbureter is adjusted from the dash. Some sort of 
thermostatic control ought to be devised so that, as the 
engine warms, the device will automatically reduce the 
mixture to the right proportions. 

It is expected that test data will appear in bulletin 
form, issued by Purdue University, that will cover 23 
carbureters in detail, three temperature runs having 
been made with each carbureter. The report will show 
in detail the test results at normal temperatures; at 
about 70, 125 and 175 deg. fahr. 

C. W. MCKINLEY:—We made some tests of a fixed-jet 
type of carbureter on an engine to show the effect of 
Spark control at a given engine-speed and also that of 
the water temperature. Certain engines gave some trou- 

ble on account of spark knock, and it was desired to know 
the effect of a change of spark-advance. We found that 


some drivers had been driving with the spark set back 
to about a 5-deg. advance to get rid of the spark knock. 
Running with the spark advanced 5 deg. that engine re- 
quired 1.5 lb. of fuel per b.hp-hr. under a given tempera- 
ture condition. With the same temperature condition, 
and the spark advanced 35 deg. the same engine required 
1.1 lb. of fuel per b.hp-hr. 

A point to keep in mind about high-compression en- 
gines is that the driver’s use of the spark to get rid of 
knocking must be taken into account; it will be very 
detrimental to the fuel economy if he drives at a degree 
of spark-advance at which he does not get a spark knock 
during acceleration. The water-temperature effect was 
also very interesting. No change was made on the car- 
bureter and, at the most economical spark-advance, which 
occurred at 35 deg., where we secured the maximum 
economy of 1.1 lb. of fuel per b.hp-hr., the change in 
water temperature from 212 deg. fahr. was to between 
82 and 100 deg. fahr. At a 35-deg. spark-advance and an 
85-deg. fahr. water-temperature, the fuel consumption 
was about 1.32 lb. per b.hp-hr.; so, there was a 20-per 
cent variation due to the water temperature alone, with 
no change in the engine or any change in the carbureter. 
Hence, the total effect of the spark-advance and the 
water temperature amounts to more than a 50-per cent 
difference in fuel economy. Other things than the mani- 
fold and the carbureter must be taken into account. 

F. E. Moskovics:—An important factor is the tem- 
perature condition under the hood. As an illustration, a 
certain automobile performed very well normally, but it 
gave trouble under high-speed conditions. Finally, the 
car was driven to the “Hill” at Uniontown, Pa. The in- 
let-air temperature was about 140 deg. fahr. and the 
car ran fairly well during the trip. On the first trip up 
the Uniontown hill, the car barely got to the watering 
trough about two-thirds of the distance up on high gear 
and did everything that an automobile should not do, 
knocking, steaming and boiling; then the transmission 
was used and the car got to the top of the hill. The 
same thing was tried again under similar conditions ex- 
cept that the air was taken from the outside. The tem- 
perature then rose to a mean of not more than 130 deg. 
fahr. and the car went to the top of the hill without any 
knocking on high gear. The same characteristics were 
exhibited by four other automobiles. They would knock 
when going up long hills but, after putting on a horn to 
take air from outside the hood, the same automobiles 
could climb such hills without knocking, or over-heating. 

Mr. BERRY:—Did you note whether the temperature 
of the gasoline was high enough in the jet of the car- 
bureter to boil the fuel and, consequently, cause the mix- 
ture to be lean under those high-temperature conditions? 

Mr. MOSKOVICS:—The only change made was to draw 
the air from the outside. 

Mr. McKINLEY:—I believe that a large part of the 
trouble just described was due to boiling. On similar 
tests, after stopping the car and taking the cover off the 
float-chamber, one could see the bubbles coming up 
through the gasoline. The actual temperature of the 
gasoline is very close to 200 deg. fahr.; under that con- 
dition, boiling in the carbureter certainly must occur. 

MR. KEGERREIS:—It has been determined that a tem- 
perature of about 84 deg. fahr. gives the maximum 
power; any higher temperature tends to reduce the power 
somewhat. 

F. C. MocK:—The condition that Mr. Moskovics men- 
tions is met more often than most of us realize. Fre- 
quently, when in cold weather, we heat the charge to 
make the engine operate as it should, we find in warm 
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weather that the engine has lost considerable power on 
hills. Although that loss of power is usually ascribed to a 
loss of volumetric efficiency, in almost all cases it is due 
chiefly to detonation. Just now I regard this matter of 
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detonation as the practical limitation of the amount of 
heat that may be used, rather than any power-loss due 
to decreased volumetric efficiency, which is usually very 
slight as regards its effect on car performance. 


IPMENT FOR FENDER 


AND BODY ENAMELING 


BY GORDON 


ECENT improvements in the mechanical equip- 

ment and the processes employed in the various 
car-assembling plants of a large motor-car building 
company are described, as a result of which these de- 
partments have been transformed from the most un- 
sightly parts of the factory building into the cleanest, 
most comfortable and least dangerous. The processes 
to which special attention is devoted are those for the 
enameling of fenders and sheet-metal parts and such 
small parts as various stampings, forgings and malle- 
ables and cover the application of two coats of an as- 
phaltic-base enamel and a subsequent baking at about 
450 deg. fahr.; in body enameling they cover the appli- 
cation of three coats of similar material and baking at 
from 290 to 350 deg. fahr. 

The course of the various parts is followed from the 
time of their receipt to that of their delivery to the 
assembling department to which they belong. When 
first received from the stamping department or from 
outside sources they are carefully inspected. They are 
protected from rust at the source with an outside 
coating that may be easily removed later by a washing 
process that precedes enameling. Successive improve- 
ments in the fender-enameling ovens consisted of re- 
placing the original box-type ovens, which were open 
at one end and in which the dipping was done by hand, 
with those of the semi-continuous type, open at both 
ends and arranged in line in such a manner that cer- 
tain parts could be dipped and hung on the conveyor 
bars while other parts previously dipped and run into 
the ovens were baking; these ovens in turn were super- 
seded by those of the continuous type in which the 
parts are hung on the conveyors at one end, are auto- 
matically dipped, allowed to drip and baked and not 
handled again until they finally emerge at the dis- 
charge end completely finished with a double coating 
of enamel. The body-enameling ovens likewise were 
changed from the original square-box type with doors 
in the front to the tunnel-type equipped with power 
conveyors. The last three batteries built by the com- 
pany were further improved by being suspended over- 
head with the ends inclined to the floor, thereby form- 
ing a seal at each end and completely trapping the 
oven. 

The ideal oven-wall should have low thermal-conduc- 
tivity, low thermal-capacity and the minimum amount 
of through metal, should contain the minimum amount 
of metallic materials, form a rugged construction, be 
designed, if possible, to allow the ready removal of the 
oven without waste of material, provide a smooth inner 
surface to facilitate cleaning, be completely dust-tight 
and non-dusting and have a reasonably low first cost 
of construction. The ideal conveyor should carry the 
body through all three coats without the necessity for 
removing it from the conveyor after each bake and 
mounting it again to flow-on the succeeding coat; but 
with large production this would require an unreason- 
ably long building. 

A system of handling enamel is described that 
ensures absolute cleanliness and safety, prevents waste 
and provides centralized and economical operation. 

Indirect gas heaters were superseded by electric 
heaters so that electric heating became standard 


LEFEBVRE 


throughout, with the exception of one bank of body 
ovens in which electric heaters were used in the central 
zone to supplement high-pressure steam-coils. Electric 
heating was satisfactory so far as ease of operation 
and accuracy of control was concerned, but was found 
to be costly and the cause of numerous fires in the 
ovens. As a result the electric heaters have been dis- 
carded in favor of indirect oil-fired hot-air heaters, 
each oven having its own individual heater of the 
multiple-unit type. Compared with electric heaters, 
the first cost of the equipment is favorable, the cost of 
maintenance is negligible, the labor operation cost 
about the same and the fuel cost per unit much less. 

In addition to arrangements for automatically empty- 
ing the tanks in case of fire, the dip-tanks and drain- 
boards are protected with automatic Foamite extin- 
guisher heads and the fender ovens are equipped with 
open-end high-pressure steam lines for smothering the 
fire with steam. Body-oven flow-rooms are protected 
by water-sprinkler heads. 

Special attention is devoted to cleanliness, not only 
of the materials but of the equipment, tanks, conveyors, 
floors and the like. A ventilation system injects washed 
air into the rooms, which creates a static pressure and 
a flow of air current outward through the doors and 
the windows. This prevents dust-laden air from en- 
tering. 

Distribution of the finisheed enameled parts to the 
various assembling departments is done by overhead 
conveyors that reduce the labor cost of handling, mini- 
mize the rejections on account of injury, occupy less 
floor space and at the same time provide means of 
carrying a small stock of finished parts ahead of the 
assembling operations. [Printed in the February, 1924, 
issue of THE JOURNAL. ] 


THE DISCUSSION 


JOHN MCGEORGE:—One thing that I should like to em- 
phasize is the necessity for getting into close touch with 
the steel makers. I know from experience that the steel 
needs close watching and inspection at all stages of man- 
ufacture. I have not yet seen in any automobile estab- 
lishment what I should consider sufficient inspection and 
testing of steel sheets. In the drawing and similar 
processes that enter into all parts of sheet-metal work 
in automobile construction internal strains are induced 
that seriously affect the surfaces. Some defects that re- 
sult from these strains do not show on the surface when 
the steel is received but become evident in the drawing 
and similar operations because of the lack of homogeneity 
of the metal. Much care must be taken in the inspection 
of the sheets and in determining what ones are suitable 
for drawing and bending purposes. The want of homo- 
geneity of the metal will be made apparent every time 
by the heat, under the surface of the enamel or whatever 
you are using. Sometimes the trouble is very obscure 
and you do not know what causes it. 

I should like to indorse everything that has been said 
with regard to cleanliness. Cleanliness is at the bottom 
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of all enamel work. If you do not keep the surfaces per- 
fectly clean you will have trouble before you get through. 
The rejections will be many. 

I was pleased to know that the old plenum system of 
yentilation is being used to keep out dust. I think that 
js a great improvement. 

Another point I noticed in the paper is with regard to 
the pulsating of the chains through the ovens. This 
should have more study. I know of some of the troubles 
that Chevrolet has had, particularly in one plant, to get 
that pulsation out of the chain. I had the same diffi- 
culty. At first it seemed as if we should never get it 
out. It suddenly disappeared one morning and the chain 
has been running since as steadily as any chain possibly 
could run. It is a matter of dispute as to just what did 
take out the pulsation. The speeding of the chain, the 
way the chain is led over the sprockets, the diameter of 
the sprockets, the difference between the diameters over 
the teeth and over the flat side of the sprockets, the 
angle at which the teeth leave the sprockets, all these 
come in, and they have not been sufficiently studied by 
the conveyor builders or the designers. There is room 
for considerable study on all these points and if any of 
you are troubled with pulsating chains, you will find it 
worthwhile to go right through from the beginning. 
You can no doubt find the trouble. I know you will not 
stop until you succeed in getting a fairly steady chain. 
I was talking to one of the designers of a conveyor- 
building company only about 3 weeks ago. I had some 
ideas that did and some that did not coincide with his. 
Isaid to him, “I know of two chains of your manufacture 
running side by side. These chains are exactly alike, so 
far as you know, are they not?” He said, “They are 
supposed to be exactly alike all the way through. Pains 
were taken to take the pulsation out of them.” I asked 
him, “Are they running alike?” He said, “No. One is 
running just about as well as could be expected. The 
other is not good at all, yet they are supposed to be ex- 
actly alike.” 

A MEMBER :—Is the quality of the enamel controlled by 
gravity? Has any attempt been made to follow viscosity 
in controlling the enamel and causing it to flow properly? 

GORDON LEFEBVRE:—Three factors enter into the con- 
trol of enamel: viscosity, specific gravity and tempera- 
ture. We attempt to control all three. 

A MEMBER :—Do you find that specific gravity has any- 
thing to do with the ability to flow? 

Mr. LEFEBVRE :—Yes. 

A MEMBER:—Our experience has been exactly the op- 
posite. In sampling incoming shipments of the material 
we find that they vary as much as 50 per cent in viscosity 
and sometimes 100 per cent, depending upon the method 
by which the supplier controls the product. The ma- 
terial, even though it vary in viscosity, may have uniform 
specific gravity. Then if it is reduced to a certain spe- 
cific gravity that we have been using, we find that the 
viscosity will be entirely different and that, consequently, 
the results we get are very different. Accordingly, we 
control our production entirely by viscosity. 

Mr. LEFEBVRE:—That is very interesting. I did not 
want to get into a discussion of these technical aspects. 
lam not an enamel expert. We have always attempted to 
control the viscosity, the specific gravity and the tem- 
perature. The viscosity is controlled indirectly. We 
have found that with any given material the viscosity 
will remain uniform provided the temperature and the 
Specific gravity are held constant. 

A MEMBER:—In baking enamel at 300 deg. fahr. with 
wood frames in the body, what are the results? 


Mr. LEFEBVRE:—At present the wood-frame bodies re- 
main in all our body-ovens slightly more than 1 hr. at 300 
deg. fahr. There is no ill effect on the wood or the glue. 

A MEMBER:—Does that wood have any preliminary 
treatment before it enters the oven? 

Mr. LEFEBVRE:—It is slushed before it is put into the 
oven. 

A MEMBER:—Do you find that you can clarify the 
primer-enamel or so-called rubber? 

Mr. LEFEBVRE:—As I stated in my paper, we never at- 
tempt to do that. It removes the body from the enamel. 
We keep the enamel clean by straining it, running it 
through gravity strainers on the way to the dip-tanks in 
the morning and back through strainers on the way to the 
storage-tanks at night. 

EUGENE BOUTON :—What experience have you had with 
enameling gasoline tanks? 

Mr. LEFEBVRE:—We enamel them, but not with this 
equipment. We have a separate oven for that purpose 
because it is a soldered job and we have to maintain a 
lower temperature. 

Mr. BOUTON :—What is that temperature? 

Mr. LEFEBVRE :—Approximately 275 deg. fahr. 

Mr. BOUTON:—That would necessarily take a longer 
bake, would it not? 

Mr. LEFEBVRE:—Yes, we bake the tanks for 2 hr. at 
that temperature. 

QUESTION :—Do the products of combustion of the oil- 
burning heater enter the oven? 

Mr. LEFEBVRE:—No. That is explained in the paper. 
The products of combustion pass through the interior of 
the cast-iron sections, from the bottom to the top, and 
out through a stack, while the air used for heating 
passes around the cast-iron sections from the top to the 
bottom. 

QUESTION :—What do you consider the best method of 
cleaning metals for enamel and paint? 

Mr. LEFEBVRE:—The method we are using is washing 
the metal with a preparation called Oakite, or OPC, 
which stands for Oakite Platers Cleaner. The metal is 
subsequently rinsed and dried in an oven to remove or 
get rid of the water, and is then wiped. We consider 
this the best method for large-volume production. 

QUESTION :—What temperature is used for wood-frame 
bodies, and for fenders? 

Mr. LEFEVBRE:—For fenders, 350 deg. fahr.; for bod- 
ies, between 300 and 320 deg. fahr. We found that it is 
possible with this high heating equipment to increase 
the temperature slightly to as high as 320 deg. fahr. and 
to speed up the baking without injuring the woodwork 
or the glue. 

QUESTION :—How do you clarify enamels? 

Mr. LEFEVBRE :—The finishing coats for the bodies and 
the fenders are run through standard clarifying ma- 
chines. The rubber coat is clarified as explained before. 

The clarifying machines are like cream separators. 

QUESTION :—What temperatures of water and air do 
you use at the washing-point? 

MR. LEFEBVRE:—The water is heated to between 190 
and 200 deg. fahr. The air is ordinary high-pressure 
air from the compressor; no attempt is made to heat it. 

QUESTION :—How did you overcome the tendency to 
condense in the entering zone of the body ovens? 

Mr. LEFEBVRE:—We tried several different things. We 
finally overcame the tendency to condense at the work- 
entering end of the body-ovens, which is a place where we 
had trouble, by installing false ceilings. We do not ad- 
vocate this method, however, because we know that the 
cause of condensation is poor ventilation; but, not hav- 
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ing time to whip the problem into the proper shape, we 
installed false ceilings. 

QUESTION :—What materials are 
woodwork of the bodies? 

Mr. LEFEBVRE:—I cannot tell the exact composition 
of the material we now use. It is a standard prepara- 
tion bought from a paint and varnish company. I think 
it adds to it the wastage and the dirty enamel from other 
operations in the plant. Everybody uses a different 
preparation. 

QUESTION :—By what metohd is the proper hardness 
of the finished enameled or painted surface determined 
by the inspector? 

Mr. LEFEBVRE:—The methods used for determining 
the hardness of the finished product are very crude. The 
one most in vogue is the finger-nail method. If you can- 
not scratch the finish or make an impression on it with 
the finger-nail, the enamel is considered to be hard 
enough. If everything is running smoothly, and the 
temperature and the conveyor speed, both of which are 
easy to control, are right, there is no necessity for in- 
specting the enamel for hardness. 

CHAIRMAN JOHN YOUNGER:—Many pretty good old- 
fashioned engineers still believe in the file for testing 
case-hardened or tempered surfaces, so I think the finger- 
nail method is a good one. 

QUESTION :—How long are the small forgings 
have been enameled held at the maximum heat? 

Mr. LEFEBVRE:—AlIl the small parts, the stampings 
and the malleables are put through the fender-enameling 
process. They are usually mixed in with the fenders, oc- 
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cupying those portions of the bars that the fenders do 
not occupy. They get exactly the same temperature, 
which is 450 deg. fahr., and length of bake, approxi- 
mately 25 min., as the sheet gets. 

QUESTION :—Do you have a method of regulating the 
speed of the conveyor? 

Mr. LEFEBVRE:—Yes. All conveyors are equipped with 
variable-speed motors connected with the head-shaft 
through a spur-gear reducer and are controlled by rheo- 
stats. 

E. W. WEAVER:—What pickle solution do you recom- 
mend? What is the best neutralizer for the acid solu- 
tion? We have been using muriatic acid. 

Mr. LEFEBVRE:—We have had no trouble. 
pickle our sheet metal at all. 

QUESTION :—What can you do with water containing 
iron? 

Mr. LEFEBVRE:—We have had only one experience with 
water trouble in our washing machines; at Norwood, 
Ohio. We eliminated it by getting water from Cincin- 
nati. 

QUESTION :—What is the best fender coating to prevent 
rusting of rough-stock storage? 

Mr. LEFEBVRE :—As I said in the first part of my paper, 
I think this is a problem that should be worked out by 
each individual company. I think that no one protective 
coating will meet the needs of all plants. You must have 
some sort of protective coating that is easily removable 
in the washing operation preliminary to enameling. It 
should tie-in properly with the washing compound that 
is used. 


We never 


SOME SUGGESTIONS FOR BUILDERS AND USERS 
OF MACHINE TOOLS 


BY THOMAS NADIN 


\ ANY machine-tools suffer from insufficient lubri- 
4 cation, both as regards the machine itself and in 
the means provided for lubricating the cutting tool. For 
slow-speed intermittent work it is satisfactory to lubri- 
cate a bearing through a small hole in the boss in which 
the shaft revolves; but this is not suitable for bearings 
of machines running constantly at medium speed. In 
stationary bearings a remedy is to be found in the use 
of a felt pad of liberal size on the under side of the bear- 
ing, kept in contact with it by a spring and properly 
protected from dirt. A better construction is the type 
of self-oiling bearing commonly used on electric motors 
and lineshafts, or better still a ball or roller bearing. 
Loose pulleys and similar bearings require roller bear- 
ings for slow and medium speeds, or single-row ball- 
bearings for higher speeds. These must be carefully 
designed for use with heavy mineral oil rather than cup 
grease. 

Systems for supplying lubricant to the tool, although 
usually provided with pumps of sufficient size, fre- 
quently have guards and channels that are insufficient 
to take care of the splash and the return and a micro- 
scopic filter that soon becomes choked. On automatic 
machines these are sometimes found to be unusable 
after 2 weeks’ service. This results in the spindle bear- 
ings, the slides and the screws becoming worn because 
of the presence of solid matter in the cutting oil. Tanks 
frequently serve as a storage space for chips. To 
obviate this, the tank should have two compartments, 
the first acting as a settling tank, from which the com- 
pound should flow over a weir into the second tank, in 
which the pump suction and the filter are located. The 
tank should be deep, be kept free from chips and swarf, 
have well sloped trays and channels and a filter of sub- 


stantial construction of approximately 1 sq. ft. of filter- 
ing area well protected with gauze and should be easily 
accessible and removable. Flexible metallic hose is 
preferable to rubber, which becomes soft and useless 
after a short time. Defects could easily be overcome 
by the builders if purchasers and users would insist on 
having machines in which the troubles described are 
absent. [Printed in the February, 1924, issue of THE 
JOURNAL. | 


THE DISCUSSION 


CHAIRMAN K. L. HERRMANN :—I think Mr. Nadin need 
not apologize for bringing up a subject of this kind. 
Every one of us recognizes that the details he has 
brought out are very common in connection with motor- 
car building machinery. It seems rather odd that at this 
late date we should have to talk about such a thing as an 
oil-hole being plugged up with a piece of iron that sooner 
or later falls out, the machine then receiving instead of 
oil, dirt and chips from the machine. But 50 per cent of 
the machines we buy today are of that type. We shall do 
considerable good if we show the machine-tool builders 
that we cannot use this kind of machine any longer. We 
could not sell the public a motor car built on that basis, 
yet we who are supposed to be mechanics buy machine- 
tools daily that are built in that way. 

W. W. NICHOLS:—I was very much surprised at and 
interested in what Mr. Nadin said about his countershaft 
troubles. I have experienced many of them myself, but I 
found considerable relief in the use of wood bushings, 
oilless bushings with a collar on each side. These last 
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a long time, much longer than a bronze bushing, under 
ordinary service conditions. 

The other day a new vacuum oil-cup was brought to 
my attention. I think it is one of the cleverest things 
I ever saw. The sample shown to me was a metallic 
cup, filled with water; if you hold it in your hand for 
less than 4-min., the cup will begin to drip. That is 
getting people out of considerable trouble that they have 
had with regular oil-cups, because the feed will start 
only according to the heat of the bearing. It reduces 
the flooding of the bearings and making the machine 
look like a slop can. 

J. N. HEALD:—The designers of machine-tools have 
made great strides in recent years in self-contained 
machines, by doing away with countershafts. You can 
see that in the single-pulley-drive milling-machines, in 
self-contained grinding-machines, radial drilling-ma- 
chines and in machines of other types. 

The probability is that one of these days very few 
shops will contain machines that are driven from over- 
head countershafts. I was in a factory recently where 
in a room of excellent modern mill-type construction one 
section contained 20 grinding-machines with overhead 
countershafts. In another section with an intervening 
space of 50 ft. was another group of grinding-machines, 
all of which were motor-driven. The contrast in lighting 
was marvelous. Where the grinding-machines were in- 
stalled with overhead countershafts the artificial illumina- 
tion was turned on full, as it would be at night, and the 
men were working practically by electric light. In the 
other section, on work that was equally intricate, not 
a single electric light was in operation. Daylight was 
adequate in that section, which was in the same room 
with the first group of machines. One set of machines 
was grinding the curve in a ball race, and the others 
were grinding the straight hole inside the same race. 
The character of the work was obviously similar. 

The removal of overhead countershafts and belting 
would be a great boon to cleanliness, as well as to light- 
ing and other conditions. 

The machine-tool builders have made advances along 
the lines that Mr. Nadin desires. Many machines are 
being equipped with ball and roller bearings, as sub- 
stitutes for the old-fashioned plain bearings; and 
countershaft pulleys are found with ball bearings in 
place of bushings, that roll around very easily and re- 
quire very little oiling, no attention and rarely replace- 


ment. Many of us do not have the forced lubrication 
that Mr. Nadin advocates. More of us will come to it 
later on. 


I was rather surprised that the Chairman said what 
he did with reference to automobiles, because I believe 
that on one of our modern cars a few grease-cups need 
to be chased up with grease-guns or something of that 
kind occasionally. 

CHAIRMAN HERRMANN:—That is very true. We do 
have grease-cups, but they are usually on bearings that 
do not make a complete revolution or very few revolu- 
tions, such as spring-shackles. In machine-tools we 
have spindles rotating at from 100 to 500 r.p.m. day in 
and day out, sometimes 18 to 20 hr. per day, that are 
lubricated with only an oil-can. This practice should be 
eliminated. 

I refer further to a type of machine-tool on which 
we expect very often to produce work that is accurate 
within 0.0005 or 0.0010 in. We certainly cannot expect 
ordinary oil-can lubrication to take care of spindles 
running at fairly high speeds for long periods under 
these conditions. 
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B. NAGELVOORT:—The 1923 Michigan State Legisla- 
ture passed some drastic changes in labor laws which 
went into effect on Aug. 29, 1923. These changes con- 
tained several clauses pertaining to the use of machinery. 
I have had placed on all our purchase orders a clause 
notifying the vendors that they must guarantee their 
machinery or equipment to comply with these revised 
labor laws. 

I think that is very important. The first thing we 
do when we get a new machine is to see that it is safe 
to be used. If the things required by the law were in- 
corporated into the design of the machine, they would 
be much more substantial and better in appearance than 
when made as additions by tinsmiths and machine re- 
pair-men who usually do this sort of work. Some of 
the manufacturers of woodworking machinery are com- 
ing to the front fast, but others need jacking-up. 

I think this is something everyone in this State can 
take advantage of. Some of the States are farther ad- 
vanced than Michigan in this kind of legislation. 

A MEMBER :—I represent the sales end of the machine- 
tool industry. Frequently I have received complaint 
from a user of our product that a wheel-head, for in- 
stance, was not functioning properly. Upon investiga- 
tion I found that a wheel-head that was, perhaps, 10 
years old was being used. Fault was found because 
that head did not function in the modern way. It is, 
cf course, the salesman’s duty to try to teach those 
who are responsible for such installation that they should 
modernize; and it is, I will say, pathetic the way we 
salesmen have to worm around to get to the engineer 
to show him the advantages of a change in design. We 
are abreast of the times. We know these complaints are 
worthwhile, and our factories are working to bring about 
improvements. But the lack of reception that the sales 
representative gets in the offices of the engineering de- 
partment of the biggest works is unfortunate and some- 
times very discouraging. 

We see, perhaps, the purchasing agent or an underling 
who has very little authority and must follow a requisi- 
tion. If a requisition calls for something that is 10 
years old, it is very hard to get something that is 24 hr. 
old substituted, for this reason: The man will say, 
“Well, we have a number of repair parts on our shelves 
and new ones will not interchange; and we want all our 
parts to interchange.” The fact is that in many cases 
it would pay the company to take all the repair parts it 
has on its shelves, throw them into the scrap-pile and 
put in one or two modern attachments, and sometimes 
one or two modern machines. 

Think of this: By the installation in one shop of just 
two features the hourly production was changed from 
40 to 70 pieces with the same operators. I think it 
behooves engineers of the automotive industry to make 
it a practice to see at least four times a year the sales 
engineers who come into their midst. 

H. L. PopE:—I would suggest that the machine-tool 
industry would be helped very much if the different State 
legislatures should enact uniform safety and guarding 
rules. If they could do that, the machine-tool builder 
would have to prepare only one type of guard to comply 
with the regulations of all the States. 

Mr. HEALD:—Considerable work has been done on 
guards for grinding-machines in connection with safety 
engineering work by the General Association of Insur- 
ance Men. The industry as a whole is greatly indebted 
te two or three men, one of whom is H. W. Dunbar of 
the Norton Co., who has done much work in that special 
branch. They have gone into the question of guards for 
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grinding-wheels and also of specifications for flanges. 
I do not know that any other committee is working as 
faithfully or as hard as they are with regard to other 
types of guard for other parts of other machines and for 
other types of machine. 

Mr. Pope has brought up a valuable point, because the 
requirements for guards in some States are more than 
ludicrous; they are tragic. You will sometimes see a 
single belt coming down to a machine and the guard 
running 7 or 8 ft. up into the air; it comes down to 
a cone pulley that must be changed occasionally, and to 
do so you must open a side-door in a wire cage to get 
at it. In many cases a simpler design would insure the 
protection required. 

GLENN MUFFLY:—I heartily endorse all that Mr. 
Nadin, Mr. Heald and the others have said. Cleaning 
up the externals of a machine-tool is just as important 
as cleaning up the external design of an engine. All 
gears and pulleys should be well protected and lubricated. 
I think we shall see more and more of force-feed lubrica- 
tion on machine-tools. 

Mr. NAGELVOORT:—About 6 months ago we started a 
general cleaning-up in our factory. We have cleaned it 
very thoroughly. A report on accidents that has just 
come out for the last year shows some remarkable re- 
sults. 

In January, 1923, 3.8 accidents per 100 employes 
occurred and in December of the same year just 0.6 of 
an accident per 100 employes, less than one-sixth as 
many. Not a cent was spent on machine guards; what 
we did amounted simply to a general cleaning up, a re- 
arranging and lighting of the factory. 

CHAIRMAN HERRMANN:—Mr. Nadin referred to the 
oil getting through the bearings. Recently we put in 
a battery of the most modern type of lathe. Immediately 
the belts became covered with oil that ran out of the 
bearings. It seems to me that some guards should be 
put on the bearings or some precautions taken to prevent 
the belts from catching nearly all the lubricant used in 
machinery lubrication. 

THOMAS NADIN:—The first point raised was with re- 
gard to the use of wood bushings. They do work suc- 
cessfully for moderate loads and speeds. I have had 
them running for the last 3 or 4 years with success in 
some cases, and without it in others. They should be 
regarded, I think, not as the ultimate, but as a possible 
temporary, way out of trouble. 

The proper way to run a bearing is on an oil-film; and 
that should apply to a film bearing or a ball bearing 
or roller bearing. No substitute exists for an oil-film in 
any kind of bearing, whether it be made of wood, 
graphite or anything else. 

The vacuum oil-cup that was offered has rather the 
opposite effect to that which I was advocating. It is 
very nice for supplying oil to the bearing, but after 
that what will the oil do? Probably run down to the 
floor or onto the belts, and eventually get on the ceiling, 
on the man, or anything but the bearing. So, the 
vacuum oil-cup, or any ingenuity expended on oil-feeding 
devices, is not what you want. What you want is to 
keep the oil in the bearings. That cup, of course, may 
have some value with bearings in which you cannot keep 
the oil without considerable trouble; but with a little 
scheming you can keep it in. 

Mr. Heald referred to self-contained drives. They 
are rather outside the scope of my suggestions, but I 
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think everybody agrees that self-contained drives are 
extremely desirable. If one can afford to invest the 
additional money in the drive and the power factor and 
the extra switch-gear, then they are what one wants. 

Mr. Heald also said that machines which complied 
pretty well with the requirements of this paper have 
been built. I think they have been. Not all machines 
are bad ones. I think you can count the exceptions on 
one hand. They are very few. 

I think somebody mentioned the Norton machine; 
that is undoubtedly an example of a very good oiling 
system. Nearly every bearing is taken care of. Another 
machine occurs to my mind, the Blanchard surface grind- 
ing-machine. Very careful thought has been given to 
the bearings on those machines. The machines, as you 
would expect, give very satisfactory results. There are 
one or two others as well, but the exceptions are very 
few. When anyone says, “Our machines are designed that 
way,” ask him to name them. I think he will tell you 
that there are only four or five. They are not like any- 
thing they ought to be like. 

A point was raised about machine guards, but I did 
not include that in my paper. It is, of course, a valuable 
point and also a troublesome one. Though the guards 
are getting better, they are too few and the machine- 
tool builder should spend a little more thought and 
money on gears and other points of danger so that the 
user will not have to spend his time designing and 
fitting guards on the machine after it has been installed 
in his shop. 

As regards the difficulty of sales engineers seeing 
responsible people, I think that the trouble is really 
one of time and caused by the fact that only 1 out of 
every 10 salesmen that come has anything new to tell, 
and what he has to tell does not occupy more than 10 
per cent of his conversation. Salesmen often come in and 
insist on discussing the A-B-C of machine-tools, whether 
you will or no, and sometimes you have to fight to get 
rid of them. So, sales engineers as a body are them- 
selves very largely to blame. I make exceptions to that 
statement, of course, but the average interview with a 


machine-tool salesman is a matter of courtesy, not a 


source of instruction. 

The reduction of the number of accidents, we all agree, 
is an important and a very desirable thing. 

Our Chairman gave us a lead on the question of cost. 
He said you could not sell a motor car with such de- 
fects in it as I have mentioned. Mr. Heald objected to 
that. He said that there are cars in which oil-holes and 
a number of grease-cups require attention. I think Mr. 
Herrmann met this objection. Certainly, the shafts that 
revolve constantly at medium or high speeds on cars are 
all provided with automatic lubrication. 

If you want to see machine-tool lubrication in its true 
perspective, you ought to look at it in this way: Suppose 
you were building a car that you had to oil with an oil- 
can every day, or every other day; could you sell it? I 
think you would find that you could not. You would 
be compelled to provide a better system of lubrication 
on the car. The question of the cost of the improve- 
ments in such a case would be governed entirely by the 
state of the market at the time they were made. It 
seems to me that the position of the machine-tool builder 
in eliminating defects in his product should be the same 
as that of the automobile builder in eliminating defects 
in his product. 
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THE COORDINATION OF RAILROAD AND 
MOTOR-TRUCK TRANSPORTATION 


BY ROBERT 


ACK of reliable data as to performance and cost 
and the rapid strides that have been taken in the 
development of the motor truck have hitherto prevented 
an actual experiment being made to demonstrate clear- 
ly the value of the motor truck as a possible adjunct 
to rail transportation; but the definite extent of the 
field of usefulness of the motor vehicle cannot be fully 
determined until motor transporters are charged with 
all the common carrier responsibilities commensurate 
with the privileges they enjoy in the use of the public 
highways. As a result of study, the Pennsylvania 
Railroad System has become convinced that the motor 
truck can cooperate with the steam railroad in three 
lines of activity: (a) in substituting motor trucks for 
rail transportation for handling short-haul less-than- 
carload traffic, (b) in motorizing terminals and (c) in 
door-to-door delivery service. All these can be com- 
bined naturally into a final plan, or each undertaken 
independently of the others. 

Among the advantages of the motor truck in hand- 
ling short-haul less-than-carload traffic are said to be 
a reduction in the number of handlings required, less 
exacting packing and rapidity of service. Locating 


C. WRIGHT 


freight stations at various points throughout the city 
for advantageously procuring competitive traffic neces- 
sitates duplicating certain cars and moving others in 
and about the terminals. But if all less-than-carload 
freight were unloaded and loaded from one properly 
constructed station, a large amount of transferring 
would be saved, heavier through-loading would be 
possible and the service would be more regular. It is 
asserted that a door-to-door delivery service would save 
the 2 days’ free time now allowed for removing freight, 
save platform space, insure the prompt delivering of 
freight and prolong the adequacy of existing stations. 
This service, it is believed, could be rendered best by 
a separate company, responsible to the traders for 
the service and simply utilizing the rail carrier from 
station to station under a proper contract. 

The conclusions drawn are that the field of the motor 
vehicle should be determined, that the motor vehicle 
should assume all the responsibilities commensurate 
with the privileges it enjoys and that rail, electric-line 
and motor truck transportation should be coordinated, 
each serving its own field and avoiding competition. 
[Printed in the March, 1924, issue of THE JOURNAL. ] 


DELIVERING LESS-THAN-CARLOAD FREIGHT 
BY MOTOR TRUCK 


BY R. D. SANGSTER 


UBLIC interest in commercial activity is closely re- 

lated to the cooperative functioning of the several 
principal kinds of transportation. As the details of 
the St. Louis system of using motor trucks for the ter- 
minal delivery and pick-up of less-than-carload mer- 
chandise as auxiliary to railroad transportation service 
have been previously described, the present discussion 
is devoted to outlining the practical working of this 
system and to demonstrating the regard in which it is 
held by both the shipper and the carrier. 

The distinguishing feature of the St. Louis method, 
namely, the use of off-track freight-stations located at 
convenient points in the business district and a fleet 
of tractors and semi-trailers owned and operated by 
private transfer-companies, is said to have found con- 
stantly increasing favor with the public in the 16 years 
of its operation, so that it is now acclaimed as indis- 
pensable. As opposed to this system, a competing com- 
pany using a universal freight-house and handling the 
freight by trap-cars is said to care for only 3 per cent 
of the tonnage of St. Louis proper. The opinions of 
various users, of investigating committees of the Inter- 
state Commerce Commission and of a committee of the 
Chamber of Commerce of the United States of America 
regarding the relation of highways and motor transport 
to other transportation agencies are cited. 

The effect of the store-door delivery plan is said to be 
the removing of railroad freight-stations from expen- 
sive land in congested parts of the terminal area to 
outer locations on cheaper ground, for service that 
would be fully as acceptable to the shipping public. 
That the railroads have not kept pace with the growth 
of traffic is indicated by the fact that in the last decade 
the value of manufactured products has increased over 
200 per cent, whereas the carriers’ investment in road 
and equipment has increased only 34.3 per cent; al- 
though the railroad tonnage has increased greatly, the 





terminal facilities as a whole have not increased, the 
interchange of carload and less-than-carload freight 
within connecting lines being the traffic most hampered. 
Terminal congestion is the main obstacle to good trans- 
portation and its effects are felt throughout a wide 
area, resulting in idle cars and a shortage of empty 
ones. To this might be added the fact that railroads 
occupying favorable locations for securing competitive 
traffic are loath to give them up; but if they were to 
take a broad view’and average their advantages in one 
city with their disadvantages in another, a benefit com- 
mon to all concerned would be realized. Experience 
during the war showed the advantages of cooperative 
operation and gave rise to the Transportation Act of 
1920. Studies now in progress should be speeded up 
and more constructive methods of operation instituted. 

Although the motor truck has been a factor for less 
than 10 years, its utility has been clearly demonstrated. 
The aggregate less-than-carload tonnage is not over 5 
per cent of the total freight traffic, but the nature of 
the service, the revenue received and the cost of 
handling it bear a much larger ratio to the total earn- 
ings and expenses. One-half of this traffic is said to 
originate on one road and be transferred to another, 
and much of the freight handled in the larger cities is 
asserted to be connecting-line or transfer business. 
Taking cars out of service, the cost of motive power 
and the cost of rehandling add greatly to the expense. 
Pilferage; the loss of time of the terminal facilities, 
equipment, teams and crews; congestion of street traf- 
fic; the occupation of expensive real estate when less 
expensive sites would be equally or more suitable; large 
mvestments in non-revenue producing improvements; 
and the floor space now occupied for storage purposes 
by freight awaiting removal, are among the disadvan- 
tages that might be overcome; the advantages to be 
secured include the regulation of the time of delivery, 
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the reduction of congestion during the last receiving 
hours and the concentration and consolidation of freight 
into large units, all features that would inure to the 
benefit of railroads adopting motor-truck service for 
terminal operation. 

Store-door delivery and the terminal handling of 
freight were recommended by the Interstate Commerce 
Commission at the time Manhattan pier stations were 
glutted with war material. Although the plan did not 
mature because the armistice cut it short, sight should 
not be lost of the fact that the report of the Commis- 
sion would have established in principle the systems 
in use in the cities of Washington and Baltimore, which 
had previously been in review in formal cases that had 
come before the Commission. The reasonableness of 
the service was not at issue, but the fact that the rail- 
roads were paying the cost of the service, which they 
wished to avoid doing. Since that time store-door de- 
livery has been unqualifiedly favored by Special Com- 
mittee 4 of the Chamber of Commerce of the United 
States of America. [Printed in the April, 1924, issue 
of THE JOURNAL. ] 


THE DISCUSSION 


CHAIRMAN F. C. HORNER:—This is the second meet- 
ing that the Society has held dealing with the general 
policies of how to apply the commercial motor-vehicle to 
transportation requirements. The scientific use of motor 
vehicles is of paramount importance to the automotive 
industry and to all transportation agencies throughout 
the Country; this is also true of the merchants and, 
finally, the consuming public, especially as to the eco- 
nomics of actual operations. What we are trying to do 
is to show how better to coordinate these various facili- 
ties, the motor truck, the railroad, the electric railways 
and the waterways, and to fit each in where it belongs. 
Through several committees composed of representative 
men from the transportation, mercantile and manufac- 
turing fields, the Chamber of Commerce of the United 
States of America made an investigation of the trans- 
portation facilities of the entire Country, the object be- 
ing to make recommendations that would show us how 
we can best accomplish this coordination in a scientific 
but practical manner. 

Committee IV was the one that dealt with the Rela- 
tion of Highways and Motor Transport to Other Trans- 
portation Agencies and, I think everyone will agree, 
made a most intelligent and practical report considering 
the complex nature of the problems involved. 

When consulted about the subjects that we could deal 
with to the greatest advantage as this meeting, I sug- 
gested that we take the recommendations made in the 
Report of Committee IV and ask the speakers to base 
their remarks on those recommendations. My sugges- 
tion was adopted, and therefore it is hoped that you will 
freely discuss those recommendations and the papers 
that were presented here this afternoon. Bear in mind 
that a thorough ventilation of the factors entering into 
any problem, particularly one so complex and important 
as the proper coordination of transportation facilities, 
is the only effective way to disseminate practical ideas 
and keep us from running off the right track to our 
objective, a satisfactory solution. 

P. G. FINDLAY:—What is the greatest distance over 
which this less-than-carload freight is hauled by motor 
trucks? 

ROBERT C. WRIGHT:—From Philadelphia to Downing- 
ton, Pa., 32 miles. We also have a motor-truck service 
in operation between Pittsburgh and Beaver Falls, Pa., 
and another between Philadelphia and Wilmington, Del. 





Mr. FINDLAY:—Is it the purpose of your Committee 
to limit the application of this motor-truck arrange. 
ment to the larger freight-stations, at least for the 
present? 

Mr. WRIGHT:—You are not to confuse the report on 
the National question with the action being taken by 
the Pennsylvania Railroad Co. in its desire to start 
something. The Committee deals with principles; our 
job is to find out how to put those principles into prac- 
tical operation. My remarks have been intended to show 
what the Pennsylvania Railroad is doing to adopt the 
principle. 

Mr. FINDLAY:—But some of the freight systems go 
out of the city limits of one city almost into those of 
another. 

Mr. WRIGHT :—We will apply the method wherever the 
volume of less-than-carload freight is sufficient to war- 
rant the relief. The need for relief naturally originates 
at the big cities. A tremendous movement takes place 
from cities like Philadelphia to the suburbs, or from 
New York City to short-haul points, but the movement 
from Harrisburg and similar cities is not so heavy. This 
short-haul proposition, the movement of short-haul less- 
than-carload traffic, is logically a step toward the final 
turnover to the motor truck. It must be done by degrees. 
Until the motor truck becomes responsible as a common 
carrier, I do not believe that the Interstate Commerce 
Commission would allow us to withdraw from the field 
without leaving the public with some stable means of 
transportation. 

Mr. FINDLAY:—That is just the point. For instance, 
regarding Philadelphia, Altoona, Harrisburg and various 
other cities, if you were to put this plan into effect 
in these different cities, how would the less-than-carload 
merchandise be carried or cared for beyond the final 
limits? Would it be done by a local process of handling 
this business as way-freight, or would the public be 
obliged to go into the trucking business? Where would 
you draw the line? 

Mr. WRIGHT:—We could not abandon this less-than- 
carload traffic because we have to maintain a service. 
For instance, for Ardmore or Wayne, Pa., two points 
on our line, we not only have shipments from Phila- 
delphia, but also from Chicago and Detroit. We are 
handling that now by loading it to one of the destination 
points and there distributing it to other points by motor 
truck. 

Mr. FINDLAY:—Suppose you have a local shipment 
originating and terminating 30 or 35 miles distant from 
Philadelphia, would your present idea be to put that 
shipment into a way-freight train? 

Mr. WRIGHT:—No, that would be handled through the 
destination station. Suppose you lived near a station 
that was not a destination station, and you had a ship- 
ment beyond that point. The motor truck would pick 
it up at your station and carry it to one of the destina- 
tion stations; then it would go in a car to the first 
destination point beyond, instead of being in a way- 
freight car that peddles freight to four east-bound or 
four west-bound stations. If it is to go beyond that 
zone, we must use whatever facilities are in effect beyond 
that zone. 

Mr. FINDLAY:—In other words, you harmonize and 
combine the local at the transfer point. 

Mr. WRIGHT:—We must do so until results follow. 

G. T. CARLIN :—In Cleveland seven railroad lines have 
15 terminals. The express company there issues a8 
many receipts for less-than-carload shipments as all of 
the railroads combined. The difference lies in the ton- 
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nage per shipment. The express tonnage averages 82 
lb. per shipment; the less-than-carload freight tonnage 
averages 656 lb. per shipment, or eight times the average 
weight of the express shipment. The express company 
employs 150 motor trucks to handle the express matter 
within an area of 90 sq. miles. On a tonnage basis, 
with 150 trucks to handle the same number of shipments 
but of only one-eighth of the weight, it would take 1200 
trucks to make the door-to-door delivery and pick-ups 
of less-than-carload freight in Cleveland. Those trucks 
alone would cost $3.600,000, and the garage facilities to 
take care of 1200 trucks would cost, at a low estimate, 


$5,000,000. This would represent an expenditure of 
$8,600,000 in Cleveland alone. It is evidently a large 
proposition. 


CHAIRMAN HORNER:—So far as I know, those who 
have been dealing with this question of door-to-door 
delivery are thinking of utilizing the available equipment 
that is on the streets today by organizing it into well- 
managed cartage companies capable of performing in the 
most efficient manner possible, rather than by setting 
up entirely new organizations with new equipment. Of 
course, it will no doubt be necessary to do this very 
thing in some cases, with the final result that like the 
boy’s knife that had to have first new blades, then a 
new handle, and so on until he called it a new knife, we 
will in a similar manner “reconstruct” our cartage or- 
ganizations in both personnel and equipment, and even- 
tually build up entirely new agencies to perform this co- 
ordinated transportation service in given terminal areas. 

J. F. MuRPHY:—It has been said that no greater con- 
tribution could be made to the welfare of the Country 
than through transportation development by the picking 
up of freight at given points and delivering it at its 
destination. However, I do not believe that the plan 
could be carried out except by utilizing existing automo- 
tive and other terminal transportation facilities, not ex- 
cepting the railroad facilities that are available in large 
cities; considering each city as a unit because each city 
has its own peculiarities that must be treated differently. 
I believe that if an optional store-door delivery can be 
effected, the railroad terminals can be relieved and that 
the existing railroad facilities in many cities will be 
adequate for a decade or more. Motor-vehicle operation 
in St. Louis has proved that. The railroad freight-houses 
of the Eastern lines are in the “greenland” of East 
St. Louis and are not scattered around the city of 
St. Louis. We utilize off-track stations and the out- 
bound business is concentrated in these stations and 
loaded in large motor units. By this method the com- 
pany I represent has relieved vehicle congestion on the 
streets. We now have about 200 motor vehicles in ser- 
vice; 6 years ago we had 600 horse-drawn vehicles. 

Congestion of vehicular traffic is the most important 
difficulty with which municipalities have to contend. 
Something must be done to relieve the streets of these 
vehicles, and it can only be done by intensive loading 
of equipment. Intensive loading of motor vehicles will 
also bring about intensive loading of freight-cars by the 
method described by Mr. Wright, taking the freight 
from various points in the city and loading it into the 
cars and, conversely, by relieving the freight platforms 
of the freight as quickly as possible. This can be 
brought about by store-door delivery, but store-door 
delivery must be optional and I believe it must be worked 
out with the existing trucking instrumentalities of the 
large cities where it is put into effect; the point is that 
its being optional must be taken into consideration and 
the present facilities must be utilized. The idea has not 
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yet been sold to the merchants, but when they realize 
that transportation service does not mean rail trans- 
portation alone but includes vehicular transportation to 
their doors as well, and that the latter part of the ser- 
vice is just as essential as the first part, they will be 
willing to pay for it. 


NEW ERA IN TRANSPORTATION 


C. R. SCHARFF :—Service is about the most interesting 
feature today to the industrial organization, and the 
less-than-carload shipment has always been a matter of 
guesswork so far as service is concerned. If door-to- 
door delivery will eliminate congestion in terminals, 
which no doubt it will, and give us a service that can be 
depended upon, then we have found something that will 
eliminate the necessity for elasticity in the equipment 
because it will allow the consumer to order his material 
so that it will flow evenly. The ordinary consumer today 
orders far in advance on a less-than-carload shipment, 
because he has no idea how long it will be before he 
receives it. If he receives it ahead of time, he will leave 
it at the terminal station because he does not need it. 
If he does not receive it when he needs it, he will con- 
demn the transportation company’s service, and is likely 
to ask the railroad company to spend enough money in 
tracing the shipment to offset any revenue that might 
have been realized on it. From personal experience, 
particularly through the Toledo gateway, we have had 
as many as 300 to 400 merchandise cars awaiting trans- 
fer on account of congested terminals. If that sort of 
congestion is eliminated, and any approximately guar- 
anteed service is made on less-than-carload shipments, 
we will have a new era in transportation. 

Mr. WRIGHT:—That is what the Pennsylvania Rail- 
road is trying to do. In the door-to-door delivery ser- 
vice, the railroad need only carry the freight from the 
outskirts of one city to the outskirts of another, and this 
will eliminate all the time required to go through the 
downtown traffic congestion. The railroad companies do 
not expect to pay part of the drayage, but they intend 
to make up to the rail-motor line the difference between 
drayage from the outlying point and drayage from the 
the downtown point, which the shipper usually would 
pay. By avoiding this terminal movement and locating 
the unloading station out in the “greenland,” we be- 
lieve that a few miles farther by truck is not material 
enough to prevent dispatching quickly. We will do much 
more to make the less-than-carload freight handling a 
dependable service because no obstruction will be en- 
countered at the dispatching yard. All sorts of diffi- 
culties must be worked out completely by us, and we 
must find some method of coordinating this service. We 
want to utilize the independent truckmen, but much 
thought and consideration are required to get this propo- 
sition down to a practical working basis. 

Mr. SCHARFF:—I had in mind particularly the inven- 
tory feature; it would be the biggest point for store- 
door delivery. A saving would be effected there which 
would go a long way toward offsetting any additional 
cost that the service might entail. 

CHAIRMAN HORNER:—It must be dependable service. 
That is of paramount importance. I think it is generally 
realized that it is of no use attempting to do this thing 
in a half-baked manner. Each case must be carefully 
analyzed from all standpoints. I think that Mr. Hoover’s 
suggestion, made at the Washington Conference held 
under the auspices of the Department of Commerce, 
should be carried out; he said that he would like to see 

one or more demonstrations of organized collection and 
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delivery of less-than-carload freight made in this 
Country. To make two or three demonstrations at very 
congested points would require a great amount of thought 
and effort on the part of those who are to carry it out. 
It would also demand the very closest cooperation of 
everybody involved in the handling of this traffic, espe- 
cially between the transportation interests and the mer- 
chants, the patrons of those interests. In other words, 
we must get the highest degree of teamwork and con- 
certed action from all concerned; otherwise we cannot 
hope to reach our objective—efficient, economical terminal 
cartage. 

Mr. FINDLAY:—Specific attention should be called to 
the tremendously speeded-up service that will be avail- 
able for carload traffic by relieving the carriers in their 
congested terminals along the line of the handling of 
this great volume of less-than-carload freight. This will 
tremendously speed-up the handling of carload freight, 
which is of equal importance. 

CHAIRMAN HORNER:—You are entirely right. The 
recommendations of the Report of Committee IV state 
very definitely that what is generally known in the East 
as team-track carload traffic should be included in the 
arrangements for an organized system of collection and 
delivery from the outset. I am in full accord with this 
idea. 

Mr. CARLIN:—It seems to me that the intent of my 
previous statements may have been somewhat misunder- 
stood. I made them only as an illustration of the large 
volume of work that must be done to get into this thing 
directly. I gave the illustration for Cleveland from per- 
sonal knowledge because, at the peak period of express 
shipment, those 150 trucks are operating to their maxi- 
mum capacity. I figured tonnage, not shipments, be- 
cause I know that express shipments are more bulky than 
the ordinary less-than-carload freight shipments. I 
figured on the basis of 2-ton trucks, although we have 
2, 3% and 5-ton trucks in service at Cleveland. But 
that was only an illustration of one proposition compared 
with another on a tonnage basis to show, for one city, 
what an enormous amount of calculating must be done 
to handle door-to-door delivery for 15 terminals. As to 
whether the railroad companies are financially able to 
build elaborate terminals in the suburbs of the cities, 
I suppose that is being given consideration. The Orange 
Street Terminal in Cleveland cost about $7,000,000. 

Mr. WRIGHT:—If we motorize our terminals and 
undertake to move traffic from an outlying station to 
our regular station by motor truck, the door-to-door 
delivery supplants that gradually. It cannot be done 
et a leap; it must be “sold.” One method graduates into 
another. As the door-to-door delivery is effected, the 
motor truck at the terminal is relieved so that probably 
the volume of traffic will not be very great, but there 
will be just a gradual change in its course. By having 
an organized system, about two-thirds of the present 
number of vehicles will serve the same purpose. 

Mr. CARLIN:—It would require a large terminal to 
handle 500 cars a day. 

Mr. WRIGHT:—That depends on the tonnage in each 
car. 

Mr. SCHARFF:—As an instance, if the New York 
Central Lines that run down 11th Avenue, New York 
City, were removed and if the Company should throw 
open that property for business purposes; might it not 
compensate them for any expenditure the Company 
might make in the suburbs of New York City? How 
heavily are the express trucks loaded that Mr. Carlin 
mentions? 
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Mr. CARLIN :—The 150 trucks we have are going cop. 
stantly during the peak period to maximum capacity, 
But the amount of express matter is as nothing com- 
pared with the amount of less-than-carload freight on 
account of the average bulky but light weight of the 
express as compared with the less-than-carload freight, 
That is shown conclusively by the 656-lb average ship- 
ment for less-than-carload freight and the 82-lb. average 
for express shipment. 

M. C. Horine:—If I understand Mr. Carlin’s argu- 
ment correctly, it is that store-door delivery of freight 
in Cleveland would require 1200 trucks on a basis of 
the comparative tonnage of less-than-carload freight 
and express matter, the latter requiring 150 trucks. The 
error lies in the comparative weight of the average less- 
than-carload freight shipment and the average express 
package, which is 8 to 1. The answer is the results 
already achieved in St. Louis as mentioned by Mr. 
Murphy. Mr. Carlin bases his conclusions on an assump- 
tion that 2-ton trucks will be used. I think that Mr. 
Murphy does not use any 2-ton trucks. 

Mr. MurRPHY:—We use nothing smaller than a 5-ton 
truck. 

Mr. HoRINE:—Just as car-loading of less-than-carload 
freight is greater than the loading of express matter 
and just as the use of store-door service increases the 
car-loadings, so the truck-loading of less-than-carload 
matter should be heavier than with express matter and 
so also truck-loadings would be increased by store-door 
delivery. It may be perfectly true that 1200 trucks of 
the type used by the express company would be required 
to handle the less-than-carload freight traffic of Cleve- 
land, but I do not think 2-ton trucks will be used. | 
think it more likely that trucks of 5-ton or greater 
capacity will be used. 

MR. CARLIN :—In some cities it is not allowable to run 
trailers, or even semi-trailers. I quoted tonnage only 
on the basis of 2-ton trucks. We know very well that 
5-ton trucks probably would be used for less-than-car- 
load freight. I was figuring on tonnage capacity as com- 
pared with less-than-carload rates; the ratio is 8 to l. 

CHAIRMAN HORNER:—Let me gain remind you that 
in general the idea is to use existing equipment so far 
as possible, but to organize it properly and operate along 
scientific lines. 

R. E. PLIMPTON:—Will Mr. Wright give more in- 
formation about the system of operating the trucks he 
is using? As I understand it, he handles that work by 
contract and the trucks he uses are not subject to any 
regulation or taxation as recommended in the report of 
the Committee. How is the truck operation controlled? 

Mr. WRIGHT:—We have reached a firm opinion that 
the railroad company does not want to go into the 
trucking business, for various reasons. If the railroad 
company starts in the trucking line, it will be in com- 
petition with all the private truckmen. That is not 4 
railroad field. In England, the railroads wanted to get 
the trucking business to drive the other fellows out of 
the business, and they had to charge more for freight 
so as to get some money to beat the truckmen. We do 
not believe we are truckmen. Our idea is to have this 
work done by contract. 

So far as their being substitutes for the rail carriers 
is concerned, the trucks do not need to be common 
carriers, but private facilities hired for certain work. 
When, however, they get properly into this rail-motor 
line, they will have to be common carriers. Finally, I 
think these private truckmen will come under regula- 
tions, but not yet, because the freight is received and 
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delivered as railroad traffic. The railroads take all 
the responsibility. The trucks are no more than an 
instrument of the service, so far as the public is con- 
concerned. They are simply substitute facilities, but they 
will deal directly with the public and not with the rail- 
roads when they come to the common-carrier standing. 

QUESTION :—What is the longest haul for which the 
motor truck would be efficient? 

Mr. WRIGHT:—That varies greatly in different parts 
of the Country. On the New England roads, say 15 
miles; on other roads, say 50 miles. That matter will 
have to be developed. In the very careful study the 
State of Connecticut is making, it has taken every road 
and every truck and listed the traffic. We are perfectly 
willing to experiment and leave the subject open to 
negotiations later on, but it all depends on the character 
of the roads, the weather and other things. When I 
say “short haul,” I mean about 30 miles. 

JOHN YOUNGER:—Upon reading the Committee’s re- 
port, it appears that the railroads are trying to limit 
the maximum range of the truck to a certain number 
of miles. My opinion is that so many factors enter into 
the situation that this cannot be done. One of the im- 
portant factors is the ratio of the loading time to the 
distance that the truck traverses. For example, a load 
of sand can be discharged from a hopper into a truck 
or freight car immediately, and in that case a very short 
haul with the motor truck would cost about the same 
as a similar haul on the railroad. But for household 
furniture, which requires a great amount of time for 
packing, the truck can run say 100 miles and still com- 
pete with the railroad. In the case of a factory that 
made particularly brittle china, it was found better to 
load that china into a truck at the factory and run about 
250 miles, simply because of the other elements that 
enter, such as the cost of breakage. I think the rail- 
roads will have to devise a classification of commodities 
as well as a classification of distances. 

Mr. WRIGHT:—That is perfectly true. For instance, 
it costs about $12 to case a piano for shipment by rail, 
but you can throw a piece of rag over it and ship it by 
motor truck. Those are the things that establish the 
field of the motor truck. But the motor truck carries 
no responsibility. A friend of mine shipped his furniture 
by motor truck to utilize its great advantage, but it 
burned up on the way and he got nothing. Before the 
public wil] trust itself to motor trucks, the trucks will 
have to have some commercial standing. 

CHAIRMAN HORNER:—We cannot consider this subject 
as all black or all white; there are shades of color in 
it. For example, it may be economical to haul by truck 
for 30 miles in one locality under one set of conditions, 
whereas it may be most uneconomical in another case 
to haul by truck for even 15 miles. We must analyze 
each problem and the conditions that surround it separ- 
ately. When I had charge of a fleet of motor trucks 
in New York City some years ago, we were hauling 
sand, gravel and brick with 5-ton motor trucks from the 
docks to a building. We made 20 loads per truck per 
day’ of sand and gravel that we could load out of a 
hopper in 3 or 4 min., but only 3 loads of brick because 
the brick had to be tossed up from the brick barge by 
one man, caught by another man standing on the string- 
piece and thrown into the truck. We cannot draw any 
sharp line and say exactly what distance is the economical 
limit for the motor truck. Generally speaking, those 
who are in a position to know have a good idea of what 
the factors are that must be considered in making a price 
to haul a certain commodity a given distance by motor 
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truck, and appreciate that all things being considered 
the final answer as to whether the traffic goes by rail 
or goes by road depends on which method is the cheaper 
for the shipper. Each problem must be analyzed care- 
fully from all standpoints. The horse-drawn vehicle 
has and will continue to have a place in congested cen- 
ters, but that place will be reduced very materially as our 
methods in handling motor equipment become more 
scientific. 

Mr. YOUNGER:—Many trucks are going about today 
loaded perhaps to an average of 30 per cent of their 
capacity; that is, 70 per cent idle capacity is available. 
If we concentrate on the problem, the average loading 
of trucks that are in use will be increased. 

CHAIRMAN HORNER:—On cartage vehicles handling 
less-than-carload freight in England, they get an average 
of from 60 to 70 per cent load efficiency as compared to 
the 30 or 40 per cent we get from our vehicles engaged 
in a similar class of transport over here. 

Mr. YOUNGER :—In view of the restriction of terminal 
areas in the central portion of cities and the great cost 
of changing over to a motor-truck system, would it be 
possible for the railroads to liquidate some of their 
central freight-terminals and build outlying terminals 
with the money so raised? 

R. D. SANGSTER:—A number of the railroads in the 
larger cities are improving their freight-houses; in 
other cities they are rebuilding them as _ industrial 
terminals doing more or less warehousing of freight, 
to reduce the cost upon the carrier of maintaining itself 
in an expensive downtown location. To reduce the cost 
the carriers have been forced into the policy of im- 
proving air rights and renting part of their upper-floor 
space. It would be much more economical for the carrier 
to sell its downtown realty so far as possible, and cer- 
tainly to avoid increasing its investment in such localities, 
and locate in the outskirts of a city where its business 
can be handled with very much greater facility and the 
local shipper and the consignee would be served equally 
as well by the motor truck, if not better. 

I think we may accept it as entirely settled that, in 
connection with the city terminals where the pressure 
is greatest and the congestion problem the worst, the 
municipal authorities will cooperate to the extent of their 
lawful power in making a success of the use of the 
motorized vehicle in conjunction with the rail haul. 

L. S. HORNER:—The real solution of the problem in 
any city would be given by a proper demonstration of 
what size and kind of container is to be used for moving 
the freight from the terminals to the store door, or from 
terminal to terminal. If some city were to find out that 
another city was able to move its freight from terminal 
to terminal or from terminal to store door by better 
containers, without any doubt the laws of the former 
city would be changed to provide more economical trans- 
portation movement. 

CHAIRMAN HORNER:—I asked one of the highway 
engineers in England what economical weight or size 
of motor vehicle he would like to have specified for the 
roads he had to build within his particular district. He 
said: “We ought to build the roads to withstand any 
traffic that it is economical to handle by motor vehicles 
over those roads.” 

C. M. MANLY:—Anyone who investigates the traffic 
problem in New York City, especially the increased fire 
hazard due to the present congested condition of its 
streets and the enormous cost of the delay of moving 
traffic, ought to be impressed by the fact that the methods 
of improvement suggested would be no more expensive 
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than to do business the way they are doing it now. All 
this matter of how much vehicle load the law ought to 
permit, or how much load a road can carry, is entirely a 
matter of what is necessary to avoid the increasing cost 
of doing business in the haphazard way we are trying 
to do it now because we have all kinds of inadequate 
receiving and shipping facilities and the inefficient use 
of the amount of street space that we have. Half of 
the vehicles involved in most cases of traffic congestion 
have no right to be in a stationary position on the 
streets at the time. The value of the city property is 
so stupendous that the people themselves will demand 
a more efficient use of the streets. Congestion of traffic 
and the enormous losses that are likely to occur at any 
moment in connection with a large conflagration con- 
stitute the biggest problem in New York City. 

There is discussion about double-decking the streets. 
What is needed is efficient use of the street space we 


IMMIGR 


i peieg in the history of the world has a migration of 
4 such magnitude taken place as that to the Western 
Hemisphere in the last 100 years. The rich natural resources 
of the new countries, the improved means of transportation 
and communication and the rapid increase in European popu- 
lation have been the chief factors contributing to this move- 
ment. The United States has received by far the greatest 
number, in not a few years more than all of the other coun- 
tries combined. 

During the war immigration from Europe practically 
ceased; but in 1921, just before the present quota law went 
into effect, it rose to 664,000. The total immigration in the 
last fiscal year, which ended June 30, 1923, was 523,000. 
Only twice since 1896 has the number of Northern and 
Western Europeans admitted exceeded that of the Southern 
and Eastern, in 1919, when European immigration was prac- 
tically at a standstill, and in 1923, under the restrictions of 
the present law. 

It is a striking fact that about 17,000,000 immigrants, or 
nearly one-half of the total in the last 104 years, have come 
to this Country in the last 25 years. Of this number 4,863,000, 
or 29 per cent, have been Northern and Western Europeans, 
and 11,081,000, or 65 per cent, have been Southern and 
Eastern Europeans. 

The result of this heavy and continuous inflow of foreign 
peoples to the United States has been an unprecedented 
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have. No efficiently organized and operated manufae. 
turing establishment would for a moment permit the 
aisles of its factory to be inadequate for the loads coming 
on them or permit them to be congested by inadequate 
facilities for handling the material being moved or ap 
inefficient use of the facilities provided. 

CHAIRMAN HORNER:—You have emphasized the recom. 
mendations contained in the Report of Committee IV, 
and the sentiment of this meeting as well, that the 
traffic congestion on our streets must be reduced. A way 
to do it, or at least to assist in doing it, is to get a 
higher load-efficiency of the vehicles that are using those 
streets both for passenger and freight transportation 
purposes. 

PRESIDENT H. W. ALDEN:—This is the culmination 
of the year’s transportation work. We are faced by 
a new era of transportation and with a transportation 
problem that will be solved without any doubt. 


ATION 


growth in population; and it has hastened the phenomenal 
industrial development that has brought about fundamental 
changes in our economic position. The desirability of immi- 
gration from the point of view of the receiving country 
depends mainly on two things; the quality of the immi- 
grants and the condition of the domestic labor market. 

It appears that this Country has definitely passed the 
“under-populated” stage and that henceforth the economic 
effects of immigration must be closely watched. We are now 
a creditor country instead of a debtor country, and our manv- 
facturers and investors are seeking foreign markets. The 
withdrawal of European capital from American industry, the 
investment of American funds abroad, and the decline of our 
merchandise export balance, all reflect the lessening of our 
capacity for the absorption of foreign labor in expanding 
industry. 

Increasing population in this Country has raised land 
values to such an extent that the growing of wheat for 
foreign markets, where it must come into competition with 
wheat from Canada, Argentina and Australia, has become a 
doubtful project. 

Ample opportunity still exists for immigration, intelli- 
gently administered, to contribute to the Country’s progress. 
The chief problem is that of selection, and in proportion to 
our success in meeting this problem we shall need less to rely 
upon arbitrary restrictions.—Guaranty Survey. 


ASBESTOS 


T is estimated that the annual consumption of asbestos 

brake-lining is 70,000,000 ft., of which 15,000,000 ft. is in 
new cars and 55,000,000 ft. in the replacement market. Only 
within the last 50 years have asbestos products been manu- 
factured on a commercial scale. The United States holds 
first place in their manufacture, yet it produces only 1 per 
cent of the total world output of raw asbestos. More than 
nine-tenths of the asbestos consumed in this Country is im- 
ported. Nearly the whole amount comes from Canada, al- 
though considerable quantities at present come from South 
Africa. 

Asbestos is the only commercial fiber of the mineral king- 
dom. Its high resistance to heat and chemicals and its insu- 
lating value as a non-conductor of heat and electricity, 
coupled with the fact that it can be spun and woven, assure 
its usefulness in modern industry. The longer fiber is used 
for spinning and weaving asbestos fabrics, ropes, brake- 
linings and engine packings. The shorter fibers are used in 


the manufacture of asbestos cement, shingles and lumber, 


the employment of which is rapidly growing in the building 
industry. 

Asbestos rock is generally quarried. 
broken and fiber removed by hand. This long, high-grade 
fiber is known as crude asbestos. Rock that is not hand 
cobbed is sent to a mill, where it passes through the proc- 
esses of drying, crushing and fiberizing. The fiber extracted 
from the rock by the milling process is then graded. 

In the United States, deposits of asbestos have been found 
in Arizona, California, Georgia, Idaho, Vermont, Maryland, 
Wyoming and Oregon. The mines in Georgia have been 
exploited for many years, and the mineral mined there is 
suitable for spinning. The Arizona deposits are of a chryso- 
tile variety that is superior to the Canadian product for 
electrical welding and for blast-furnace uses, as it is less 
subject to decomposition from excessively high temperatures 
It is doubtful, however, if many deposits in the United 
States justify development on a large scale.—Commerceé 
Monthly. 
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THE FALLACY OF PRICE-FIXING 








VERY period of low prices creates a demand that prices 

should be regulated so as to afford a fair return to 
producers. As a matter of fact, however, it is production 
instead of prices that is the proper subject of regulation, 
and prices are the only effective agency by which this is 
accomplished. To propose the regulation of prices is to take 
hold of the situqtion at the wrong end. The population 
distributes itself in the industries according to the demand 
for products or services as shown by current prices. Con- 
sumption also is shifted by prices. There are few things 
for which there are no substitutes. Prices are an automatic 
signal to producers, they reflect the wants of consumers, 
they are to be interpreted and obeyed as promptly as pos- 
sible, instead of regulated. You want a thermometer to 
aid you in regulating the temperature of your home, but 
you do not want to regulate the thermometer. 

The entire price-system is a highly complex one, in which 
changes in the volume and in the methods of production are 
forcing price-changes all of the time. It is too complicated 
a system to be managed arbitrarily; it must work freely 
and automatically to make the adjustments that are con- 
stantly necessary to maintain the equilibrium. 

Prices usually are performing an economic and useful 
function at the very times when they are most complained 
of. The real disorder is in the relation between supply and 
demand. If there is a short crop of something, rising prices 
have the effect of compensating the producer in some degree 
for his loss in quantity, and at the same time exert an 
influence among consumers for economy in consumption and 
in the use of substitutes, thus making the supply go consid- 
erably farther. 


- 


WITHHOLDING FROM MARKET 


It is a common opinion that if producers are organized 
and strong enough to withhold supplies from the market 
they will be able to name at least what they regard as “fair” 
prices, but when the test comes success depends upon the 
right adjustment of price, so that demand and supply will 
be equalized. The Dairymen’s League of New York, of 
which some 75,000 farmers are members, dominates the milk 
situation there, and upon it falls the responsibility of adjust- 
ing the prices paid to producers and the prices charged 
distributors so that demand and supply will meet and satisfy 
each other. It is a well-managed organization, but it frankly 
says that the price of milk cannot be fixed arbitrarily. The 
price paid the farmer must bear a relation to what he can 
get for other farm products; otherwise the League would 
soon get either too much milk or not enough; and the price 
to consumers must bear some relation to the prices of other 
foods, in order that the supply may be disposed of. Here 
are adjustments to be made on both sides, and they are 
largely by experiment. There is no work here for a price- 
fixing authority outside of the business and not very much 
scope even for one that is inside of the business. The condi- 
tions fix the price. 

Copper is produced for the most part by large companies 
that have been rather closely associated through selling 
agencies. The copper companies have been referred to as 
an example of producers who are able to control the prices 
of their products, but the fact is that, with the exception 
of several months last spring, copper has been selling since 
1920 below the average price of 1913. The price today is 
under 13 cents per lb. and the average in 1913 was above 
15 cents. Many copper companies are either shut down or 
producing at a loss, but the low-cost companies are pro- 
ducing enough to supply the market, just as the low-cost 
Producers of wheat in Canada are making the price for 
Wheat in the markets of the world. 

The manufacture of automobile tires has been developed 
to the point of over-production, with the result that in the 
past year profits have been scant for even the low-cost 
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producers, while others have run behind. This may seem 
strange in view of the enormous increase in the number of 
automobiles in use, greater in 1923 than in any previous 
year, but the business has been over-stimulated by its own 
prosperity. 

No immunity from competition or assurance of profit will 
be found anywhere in business life. In every line of busi- 
ness will be found people who are losing money and are on 
the ragged edge of bankruptcy, others who are just breaking 
even, others who are making small profits and others on a 
rising scale of profits. A new industry, like that of motor- 
car construction, affords unusual opportunities for gain, but 
competition is sharp everywhere. Easy money is the ex- 
ception in business, and on the whole I doubt if there is any 
business in which a smaller percentage of proprietors are 
actually forced out of business than in farming. 

One might think from much that is written on the subject 
that there is danger of general desertion of the farms unless 
artificial means of some kind is adopted to improve the 
returns, but it is obvious that before any considerable per- 
centage of farms were deserted the falling off in production 
would send prices high enough to check the movement. 


Crop ACREAGE 


Nothing is so hard to go up against as an economic fact. 
Hard times result from disregarding economic facts. I do 
not believe that any serious over-development of agriculture 
exists, although a moderate movement to the town industries 
would help to make our agriculture more independent of 
Europe. The total acreage of all crops, according to the 
Department of Agriculture, was 311,293,000 in 1909; 334,- 
268,000 in 1914; 375,687,000 in 1919; 371,711,000 in 1922; 
and 372,829,000 in 1923. This is an increase of 61,536,000 
from 1909 to 1923, or about 20 per cent in 14 years, which 
is a little less than the percentage of increase in population 
and indicates that with a proper distribution between the 
various crops the situation may readily right itself. 

It should not be overlooked that any general aid to agri- 
culture may have the effect of counteracting the very 
tendencies that are necessary to place it on a sound basis. 
Price-fixing, to be successful, must be accompanied by the 
regulation of production, thus artificially bringing supply 
and demand together, but that is impracticable on a large 
scale. It is proper for the Government to gather informa- 
tion bearing upon probable crops and market conditions, 
but the individual farmer must use his individual judgment 
in directing his operations. And since the Government 
cannot regulate production, it is in no position to assume 
any responsibility for prices. 

The farmer has no chance of ever being able to exercise 
the degree of control over prices that certain highly or- 
ganized labor bodies exercise over wages; moreover, the 
general scheme is unsound because certain groups by reason 
of their strategic positions in industry have a great advan- 
tage over others. Finally, if the plan was workable at all, 
it would divide society into warring factions, emphasizing 
conflicting instead of mutual interests. It would be worse 
than socialism, for it would be syndicalism, the end of indi- 
vidual liberty and of reward for individual efficiency. 


FARM POPULATION 


No fixed number or proportion of people must be farmers. 
One hundred years ago 75 or 80 per cent of the population 
were farmers. Now scarcely one-third of the people live 
on farms. The fact that a smaller percentage of the popu- 
lation than formerly is able to provide the food supply is 
not something to be deplored; it represents a social gain; 
it has released workers for other services and resulted in a 
great diversification of industry and a multiplication of 
comforts and satisfactions. 

We live in a competitive society, and the merit of it is 
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in the fact that an incentive is offered to everybody to im- 
prove industrial conditions and increase production. Every 
individual producer, whether on the farm or in any other 
industry, must understand the importance of practicing the 
best methods and keeping up with progress in his line. The 
man whose production is below the average always will have 
a hard time. Nothing but economic pressure will move 
masses up to new standards of productive efficiency, and 
the whole idea of having the Government guarantee fixed 
returns to save them from the necessity of moving up is in 
conflict with the principle that an obligation is imposed 
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THE NEGRO 


fh OB 50 years, the North has been sending money into 

Southern States for the education of the negroes. We 
are only just beginning to reap the benefits of this expendi- 
ture and to realize that we have had a splendid source of 
labor supply at our back door while we have been moaning 
over the decrease of immigration from Southern and Central 
Europe. 

This brings us to the question of the opportunity for em- 
ployment and advancement of the negro in industry. Will 
he be able to qualify, to make good on the job? It is pos- 
sible to find almost any answer to these questions. Some fore- 
men say his opportunity is most limited, and that he cannot 
qualify. Others will hire him in preference to members of 
any other race, even though they recognize that he may 
have shortcomings peculiar to the negro alone. Probably the 
best answer to these questions is to be found in the actual 
experience of plants hiring a considerable portion of negroes, 
and over a period of years. While 20 factory heads who were 
interviewed did not agree on all matters concerning possi- 
bilities for the colored migrants, they did all point to certain 
fields in which his employment was considered as being 
very desirable. 

In judging the available opportunities and the negro’s abil- 
ity to fill them, it must be remembered that with but rare 
exceptions he has had to start at the very bottom of the 
industrial ladder upon his arrival in the Northern cities. 
This generally held regardless of his previous education or 
trade experience. Therefore, any progress he has made to 
better classes of employment must be credited to his own 
ability and its recognition by employers. 

Twelve foundries or plants primarily engaged in foundry 
work report that from 10 to 60 per cent of their plant em- 


NDUSTRIES in which the manufacturers are most ready 
to interchange the results of their experience and who 
have the fewest trade secrets, have progressed more rapidly 
and have brought their products to a higher state of perfec- 
tion, generally with a reduction in costs, in less time than 
have those who fear this kind of cooperation for competitive 
reasons. 

The automobile industry is an example of extraordinarily 
rapid progress in a field where practically no mechanical 
secrets exist. The engineers, designers and production man- 
agers of the automobile plants meet several times a year 
at their conventions and at special meetings of the Society 
of Automotive Engineers, and the freedom with which ideas 
relating to design and shop practice are exchanged would 
be a revelation to many manufacturers and executives en- 
gaged in some other machinery industries. Articles relating 
to the practice in automobile plants are continually being 
published in the technical press, and it is of particular 
interest to note that the automobile builders who most freely 
cooperate in the exchange of ideas are usually among the 
leaders. 
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upon everyone to be self-supporting and find a place where 
he can be useful. 

The outlook for agriculture is an encouraging one. The 
worst of the derangement has been seen and steady improye. 
ment may be expected. The margin of surplus for all our 
farm staples is very small. Furthermore, nowhere in the 
world are any large areas of land suitable for diversifie 
farming and likely to be rapidly settled. With the rapid 
growth of population, not only in this Country, but jp 
Europe, the readjustment is bound to be effected speedily— 
G. E. Roberts. 


IN INDUSTRY 


ployes are colored. The average for these plants is 33 per 
cent negro workers. An equal number of important machin. 
ery factories report but a slightly smaller average of all 
employes as being colored migrants. In all but one of the 
foundries, it was found that the negroes have advanced from 
labor to semi-skilled work and finally to skilled positions, 
These employers hold that the Southern boys are doing 
their work fully as satisfactorily as did their predecessors 
and often more so. Of 442 negroes employed in one plant 
making materials requiring accuracy and rather complicated 
skill, 237 are engaged in the most skilled portion of the pro- 
duction, 128 are on semi-skilled or routine machine jobs and 
but 77 are doing common labor. The firm has used colored 
labor for nearly 10 years and their people have developed 
from the ranks of the laborers. 

While it would be pure guess to state now what positions 
may or may not be efficiently handled in the future by the 
Southern negro, experience thus far has established the fact 
that they have not as a race failed in any class of work upon 
which they were given a fair trial. Although during the last 
5 years their range of opportunity has been greatly widened, 
their field is still limited because of a lack of understanding 
by both employer and employe and in some instances be- 
cause of the color prejudice. It is almost unanimously agreed 
that during the time they have been used to any great ex- 
tent in Northern industry, the negroes have made as rapid 
progress to better jobs as have immigrants who came in on 
the same footing. It is generally acknowledged the negro is 
no longer an emergency factor in industrial employment, 
but that he is here to stay, with the probability that his 
numbers will increase as years go by.—J. B. Abell in Trade 
Winds. 


In some other industries a different policy prevails; very 
little information on either the design of the machinery 
built or the practice in the shops, is published or presented 
before conventions of engineering societies. It is noticeable 
that industries in which manufacturers are reluctant to give 
out any information, each one working out his own problems 
without the assistance that cooperation with others would 
afford, lack the incentive to adopt and utilize the latest 
developments in practice. Modern machine tools that have 
proved their value in other industries for similar work 
have been introduced with difficulty or not at all. Those who 
give out no helpful information naturally receive none and 
usually are not to be found in the procession of industrial 
progress. 

An interchange of ideas between shops engaged in the 
same industry, either through papers presented before et 
gineering societies or through carefully prepared articles 
appearing in the technical press, helps both the writer and 
the reader. Some of the methods guarded as trade secrets 
are relics of the past, inferior to some of the advanced pro 
cesses that have been developed recently.—Machinery. 
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Standards Committee Division Reports 


WING to the great 

activity in automo- 

tive and national 
standardization, it is ad- 
visable at this time to re- 
view the work of the dif- 
ferent organizations. tak- 
ing an active part in stand- 
ardization affecting the au- 
tomotive industry. 

The work of the Society’s 
Standards Committee needs 
no introduction. The fol- 
lowing Division’ reports 
submitted for Standards 
Committee action at the 
Summer Meeting exemplify 
acontinuation of standards 
work that originated in the 
Mechanical Branch of the 
Association of Licensed 
Automobile Manufacturers 
about 20 years ago. 
this work was transferred 
to the Standards Commit- 
tee of the Society of Auto- 
mobile Engineers in 1910, 
Divisions have been re- 
porting to the Standards 
Committee semi-annually, 
until there are today in 


Since 


the S. A. E. HANDBOOK about 600 standards that have 
The accompanying chart 
indicates the organization of the present Standards Com- 
mittee; there being 9 automotive divisions and 19 parts 
and materials divisions, besides several special and co- 
The current work of the Stand- 
ards Committee is reported monthly in the Tentative 


been approved by the Society. 


operating committees. 


Standardization Work 
ment of THE JOURNAL. 
It will be appreciated that 
with over 300 technical societies 
and trade organizations actively 
engaged in standardization in 
this Country, standardization 
activities must be coordinated if 
a needless overlapping of stand- 
ards is to be avoided. This is of 
commercial as well as of tech- 
nical importance, as conditions 
might confront a producer of a 
Material in which a _ certain 
grade of his product would be 
acceptable in one industry and 
hot in another, even though the 
real requirements of both should 
be identical. 

To coordinate this work, a 
National agency has been es- 
tablished to serve as a clear- 
ing-house for standards. This 
clearing-house, known as_ the 
American Engineering Stand- 
ards Committee, is an organ- 
wation composed of representa- 


depart- 


TANDARDS COMMITTEE action. to- 

ward approving the accompanying Divi- 

sion Reports will be taken at the Summer 
Meeting on Thursday morning, June 26, in the 
Meeting Hall in the Monmouth Hotel, Spring 
Lake, N. J. The reports are published in this 
THE JOURNAL in order that those in- 
may have sufficient time to study the 
recommendations prior to the Standards Com- 
mittee Meeting. This meeting will be in the 
nature of a public hearing. 


issue of 


terested 


Non-Members of the Standards Committee 
the welcome at the 
Standards Committee Meeting and their com- 
ments on the 
be carefully considered. 


or of Society will be 


Division recommendations will 


Special attention is called to the introduc- 
tion by Charles M. Manly, vice-chairman of 
the Standards Committee. This reviews the 
function and scope of the several organiza- 
tions now taking an active part in automotive 
standardization. 





VicE-CHAIRMAN CHARLES M. MANLY 
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tives of 9 leading technical 
societies, including the So- 
ciety of Automotive En- 
gineers, 7 Governmental 
departments and 19 trade 
organizations. 

In carrying out its oper- 
ations as a clearing-house 
for coordinating the stand- 
ardization in this Country, 
the chief function of the 
American Engineering 
Standards Committee is to 


assure that all organiza- 
tions interested, whether 
members of that body or 
not, are properly repre- 
sented en the sectional 
committees. The sectional 
committees are generally 


organized by members of 
the American Engineering 
Standards Committee which 
are designated as sponsors. 
The sectional committee re- 
ports must be approved by 
the sponsors before they 
can be approved by the 
American Engineering 
Standards Committee as 
American Standards. This 





procedure is indicated in the accompanying chart. It 
should be noted that, whereas nearly all other societies 
and organizations approve sectional committee reports 
by the single approval of its governing body, our So- 
ciety refers all sectional committee reports to the proper 
Divisions of its Standards Committees, these reports 
having to be approved in turn by the Standards Commit- 


tee, the Council and the Society 
Members by letter ballot before 
they are transmitted by the So- 
ciety, acting as sponsor, to the 
American Engineering Stand- 
ards Committee. Unless the sec- 
tional committee reports are ap- 
proved by all sponsors of the 
sectional committee, they cannot 
be approved by the American 
Engineering Standards Com- 
mittee as American Standards. 

Since the Society became a 
member of the American Engi- 
neering Standards Committee in 
1920, it has been designated as 
a joint sponsor for seven pro- 
jects. The complete personnel 
of the sectional committees ap- 
pointed for these seven projects 
represents 41 organizations. The 
accompanying chart indicates the 
sponsorship for the seven sec- 
tional committees for which the 
Society is co-sponsor. In addi- 
tion to the projects for which 
the Society is acting as a spon- 
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CHART SHOWING THE Sociery’s STANDARDS COMMITTEE ORGANIZATION 
sor, it is represented on seven other sectional committees of Simplified Practice at the City of Washington to serve Di. 
whose work is of interest to the automotive industry. industry in bringing about the adoption in practice of 
It is, of course, generally appreciated that S. A. E. existing standards. In view of the work of the Society Mac 
Standards and Recommended Practices are not manda-_ in the automotive industry, it was considered advisable “ant 
tory in any way. In other words, the work of the’ to establish an Automotive Simplified Practice Commit- Stat 
Society relates primarily to the formulation of standards, tee to further the adoption in current practice of S. A. E. ae 
no thoroughgoing aggressive effort being made to have Standards and Recommended Practices. ce 
the standards adopted in current or future practice. At the second unofficial conference of the secretaries Inte 
Recognizing the need for the elimination of waste in of the national standardizing bodies, held at Zurich in ra 
industry, one of Secretary Hoover’s first actions in the July, 1923, the question of international standards was nee 
Department of Commerce was to establish the Division put forward by the Standard Commission of the Swedish e. 
cou 
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Germany, but it was necessary for both the American 
and the European Committees to compromise to a large 
extent to make international agreement possible. 

C. M. MANLY. 


PARTS AND FITTINGS DIVISION REPORT 


Since the special meet- 
ing of the Parts and Fit- 
tings Division held during 
the Annual Meeting in 
Detroit, at which the rec- 
ommendation for compres- 
sion-type couplings was 
revised, the Division has 
proposed revisions of the 
existing standards for 
flared-tube and soldered- 
type fittings, definite rec- 
ommendations covering 
which were approved at 
the March Meeting of the 
Division. Recommenda- 
tions covering bumper 
mountings and wire mesh 
were also approved at this 
meeting. : 

The standardization of Casmean Ww. o. Save 
Brake-Lining Specifications and Tests has been before the 
Division for several years. Clarence Carson, chairman of the 
Subdivision on Brake-Lining Specifications, has developed a 
new testing-machine that is thought to give better results 
than the machine originally developed by the Subdivision in 
Machi _ . A ‘ati oe _ cooperation with the Bureau of Standards. It is expected 

ee +t ustries SSCCIRSIOn HU CE So — that a progress report will be submitted in the near future 
vented its discussion. Many countries besides the United 


) . , covering the results obtained to date. 
States are developing national standards. International A Subdivision has been appointed to investigate the pos- 


standards must, of course, be based upon national stand- _ sibilities of standardizing shock-absorber mountings. F. G. 
ards. At the present time no machinery for establishing Whittington, of the Stewart-Warner Speedometer Corpora- 
International Standards exists but, through the Ameri-_ tion, is chairman of this Subdivision. Other subjects as- 
ean Engineering Standards Committee, agreement will signed to Subdivisions are tank and radiator caps, Woodruff 
probably be reached in the near future whereby the keys and flexible-discs. 

national ball-bearing standards of several European FLARED-TUBE TYPE FITTINGS 

countries and of the United States will become prac- The Division has reviewed the present S. A. E. Standard 
tically identical, establishing to all intents and purposes for Flared-Tube Fittings, p. C46 of the S. A. E. HANDBOOK, 
an International Standard. The chances of Success 1N and to bring it into conformity with the other tube-fitting 
establishing International Standards for ball bearings standards and with current practice, has included the % 
were, of course, most favorable in view of the fact 


and 3/16-in. sizes and has eliminated the % and %-in. sizes. 
that the S. A. E. Ball Bearing Standards originated in The widths across flats of the hexagons have also been re- 


vised to bring them into accord with the proposed standard 
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Proposed Dimensions for Flared-Tube Fittings 
Tubing | | | | 
Diam. | . 
; , ; ; , y 4 
40.002 | 41 | B ( D E F | G H I J ee , 
% My | Me24! Ne a | | 6 2 | 16 “4 a | "34 
%6 a 34-24 6 1g 2 1% 36 % | % %& 1% “16 
4% ¥e | %e-20) Ye | % Ya | Me ¥% % | 22 | 16 “16 
% % | 4-20 % | & m4 | % ¥% 9 | Ye ¥% le | % 
ae 4 | %18i % | % % | %® % 4 | % | | | % 
% 4% | 6-16, 46 6 | | mi 46 "2 «| ‘M6 Me | 1% | %e 
eo 34 4-16) % 12 % 6 | lo | % 34 1%| *% 
| 
| 
1American Standard taper pipe-threads. 


2All threads shall be in accordance with the Fine-Thread Series, Free (Class 2) Fit. 
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Tubing a ne N O P 
Diam. | Min. Max 
lé | : 130 0 135 Vg9 4 VR 
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In order thatthe «dimensions for the present S. A. E. 
Standard‘@or Soldered-Type Fittings, p. C47 of the S. A. E. 
HANDBOOK, may confdrmeas § Mych as possible with the pres- 
ent standards for sc rew-thread tolerances and to make other 
minor revisions that are @em8idered desirable, the Division 
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32 
has proposed that the present recommended practice be re- 
vised to conform with the dimensions specified in the accom- 
panying specifications. 

The recommended practice revised as proposed, which has 
been referred to the members of the Truck and the Agricul- 
tural Power Equipment Divisions and to all motorcycle 
manufacturers, has met with general approval. 


Proposed S. A. E. Recommended Practice for Soldered-Type 
Fittings 

All fuel and lubrication tube fittings on motorcycles shall 
be of the soldered type. 

These tolerances are the same as are specified for 24 
threads per inch for the S. A. E. Fine-Thread Free (Class 
2) Fit Tolerances. 

The corners at both ends of the nut shall be chamfered 45 
deg. to the flats. 

The sleeve shall be made of brass and the nut of steel, 
nickel-plated over a coating of copper. 


SCREW- TOLERANCES FOR FITTINGS 


AND NU TS 


THREAD 


| FITTING | NUT 
Diameter |—— , . — 
| Max. | ‘Min. | Max. Min 
Major 0.5625 5559 | 0.5625 
Pitch 0. 535¢ 5321 | 0.5354 0.5387 
Minor <a ).5174 ).5219 








PASSENGER-CAR BUMPER MOUNTINGS 


As a result of a survey of the present practice of manu- 
facturers including bumpers as regular equipment or design- 
ing frames to take bumpers readily, the Parts and Fittings 
Division has proposed revising the present standard for auto- 
mobile bumper mountings, p. C55 of the S. A. E. HANDBOOK, 
to specify 20 and 21 in. for the height of the front and rear 
bumpers respectively, instead of the present heights of 21 
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Proposed Dimensions for Flared- Tube Fittings (C anes) 
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and 22 in. The present standard revised as proposed by the 


-Division is given below. 


Proposed S. A. E. Standard for Bumper Mountings 


Protective bumpers for the front and the rear of passenger 
small motorcoaches and light delivery-trucks shall! con- 
form to the following dimens 


cars, 


sions: 


The horizontal center-line of the bumper face exclu- 
sive of fittings shall be 20 in., plus or minus % in. per 
inch of effective above the ground for front 
bumpers and 21 in., plus or inch of 
effective face, above the ground for rear bumpers. 

The minimum over-all of front and of rear 
bumpers shall be 59 i. 

The minimum vertical depth of bars for single-bar 
front and rear bumpers shall be 2 i 

The bumper height shall be <i atone with the car 
supplied with the normal amount of water, oil and 
gasoline, but without passengers or other load. 

The vertical spread of a contact shall be the 
distance between the upper and lower edges of the 
outer bumper elements, exclusive of any additional 
projecting parts. 


face, 
minus *% in. pe! 


length 


type 


face 


If this recommendation is approved, the 
for Passenger-Car Bumper Mountings, 
H24 of the S. A. E. HANDBOOK, 
punching for the front frame-horns, 
next issue of data sheets with the 
above. 


present standard 
now 


in the 


proposed 


will be combined 
revised standard 
COMPRESSION-TYPE TUBE FITTINGS 

The Parts and Fittings Division has realized for some 
time that the present S. A. E. Recommended Practice for fuel 
and lubrication pipe-fittings of the flared-tube and the 
soldered types should be supplemented with compression-type 
fittings in view of the extent to which the last-named type 
is being used. Early in 1922 a Subdivision, consisting of W. 
H. Hollister, of the Imperial Brass Mfg. Co., who acted as 
chairman, and W. J. Outcalt, of the General Motors Corpor- 
ation, was appointed. The first report of the Subdivision 
was published in the June, 1923, issue of THE JOURNAL. 

The type of compression fitting proposed is made by sev- 
eral manufacturers with slight variations in the detailed 
dimensions. It was necessary to analyze the various dimen- 
sions used and decide upon such dimensions as would make it 
possible for the several manufacturers to adopt a standard 
without costly production changes. 

A special meeting was held at Detroit in October, 1923, 
at which the Subdivision members met with representaives 
of the various compression-type fitting manufacturers and 
reviewed the original recommendation. The dimensions 
agreed upon at this meeting were submitted to the members 
of the Division at a meeting held the same day and met with 
approval. The revisions made in the original recommends 
tion, taken individually, were of minor importance, but col 
lectively they represented a careful refinement and correla- 
tion of corresponding dimensions for similar parts. As 4 
result of printing the recommendation as then agreed upo 
in the December, 1923, issue of THE JOURNAL, a number of 
criticisms were received from car and truck builders. Als® 
the right of several pipe-fitting manufacturers to make and 


printed on p. | 
which specifies the proper | 





Vol. 


— 
















(0. 6 


y the 


senger 
1) con- 


per 
ont 
of 


car 


and 


the 
the 
ynal 


andard 
on p. 
proper 
in the 


oposed 


* some | 


or fuel 
id the 
n-type 
d type 
of W. 


‘ted as | 


orpor- 
livision 
L. 


by sev- | 


letailed 
dimen- 


make it | 
andard | 


1923, 
ntaives 
rs and 
ensions 
embers 
et with 
menda- 
put col- 
sorrela- 

As 8 
d upon 
nber of 
. Also, 


ike and 


June, 1924 





STANDARDS COMMITTEE DIVISION REPORTS 629 


Proposed Dimensions for Sleeves, Nuts and Straight Threaded-Ends 












































_L--» Chamfer 45° 
a mf ee —— -- 
a a cae: — kK a * x _ 
¢ At D Mead IF F tet 
y y = = y Y y Y y. ™ y 
Vv 4 ave) — —<—— 
3642 J Pad Wiz 
KK> /6 mie 
Tubing | Small | | 
Diam- Sleeve Stock Diam- | F 
| i . | | | . . , 
eter B Bore Diam- | eter of F? G H I | Mini- K8 
' -& C eter! Taper | 0.002 | mum 
+ ().002 + (0.002 D E | } 
} | | 
| p | a eae wer > ‘ a ve 
% % | 0.130 | 26 0.140 | 5-24] 3% | 3% | 0.136 V4 44, 
“16 Ye | O 193 | 1 0.205 34-24 | We Ye | 0.196 % io) 
% | 4 | 0.257 | Ne | 0.260) M24! Fe | 3o | 0.261) Mm | ¥ 
16 4 0.323 “. 32 | 0.335 1 6-24 AG 9 i6 0.328 | eo Xo 
(8 “4 0.386 3 | «60.398 | %-24 | 1% 5g | 0.391 3% 546 
9 3¢ 0.515 8 0.527 116-20 % 13%, 0.531 “6 36 
All dimensions in inches. 
+A short flat will appear on the sleeves for the 4, ¥; and %-in. sizes as a result of the stock 
diameters selected. 
2 All threads shall be in accordance with the Fine-Thread Series, Free (Class 2) Fit as given 
in the S.A.E, Standard for Screw-Threads. 
* Also minimum usable length of threads on the double-end straight fitting. 


Proposed Dimensions for E 























Ibows, Tees and Unions 
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M U 
\% 4 % ‘e 5% lig | 6 | 1% ¥% % % . \% 
4 / 4 
*%6 ‘2 % % ve | ‘Ms | Me | 1% “3 “% | *6 g 
Y4 “6 AG 46 4% | M% | 1% - +6 Ye *% 
“% % 16 | 34 % 1% | 1% % “6 % 7 4 
, {6 Vg 3% | 1% | 1% 1 2 % 18% 6 "S ¥% 
| 
All dimensions in inches. 


1 American Standard Pipe Thread. 
Both ends of the unions shall be chamfered 45 





market fittings in accordance with the proposed standard 
was questioned. Following the discussion at the special 
meeting, the Division’s recommendation, which had been in- 
cluded in its report and printed in the January, 1924, issue 
of THE JOURNAL, was withheld in order that the industry 
might have an opportunity to comment on the revisions made 
at the meeting and to suggest any further revisions. The 
recommendation as revised at the January meeting has been 
submitted to fitting manufacturers and users and has ap- 
parently met with general approval. 

As it is believed by some fitting manufacturers that certain 
features of the type of fitting covered by the proposed stand- 
ard are controlled by patents owned by the Imperial Brass 
Mfg. Co., this company has submitted an offer to the Society 
to license any corporation or individual, specified by the So- 
ciety, to manufacture, use and sell the type of fitting manu- 
factured by it for a nominal consideration of $1. As such 
patent matters do not come within the scope of activity of 
the Society, the proposal to grant such a license has been 
transmitted to the National Automobile Chamber of Com- 


deg. to the flats. 





merce. The recommendation proposed by the Division is 
therefore made with the proviso that the patent situation 
shall be cleared before the recommendation is acted upon by | 
the Standards Committee. 


WirRE-CLOTH 


Since 1921 the Parts and Fittings Division has been de- 
veloping a standard for wire mesh or cloth intended for oil, 
gasoline or water strainfrs. Because wire-cloth is not of 
great importance to the#rar builders, it is specified at the 
present time without dué consideration of the makers’ stock 
or manufacturing facilitiés. The specifications developed for 
adoption as S. A. E. Standard are based on information ob- 
tained from both manufacturers and users and have received 
wide publicity, both through general letters and by publica- 
tion in THE JOURNAL, the report having been printed in the 
December, 1923, and the March, 1924, issues. Shipment of 
wire-cloth direct from the manufacturers’ stock, quicker 
deliveries and an increase in the sources of supply should 
result from the adoption of this standard in future practice. 
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It has been suggested that the number of meshes might be 
reduced but, as differences of opinion are bound to occur as 
to what sizes should be eliminated and as all the sizes listed 
are now in production, it was not considered advisable to 
limit the list further. The diameter of the wire is specified 
in thousandths of an inch to obviate the confusion that has 
arisen owing to the fact that the different manufacturers of 
wire-cloth use various gages to indicate the wire diameter. 
The diameter tolerances proposed are such that the actual 
diameters used by the various manufacturers fall within the 
various diameter-ranges listed. 





Proposed S. A. E. Standard for Wire-Cloth 



































Propor- | Propor- 
| tion of | | | tion of 
Diam- Open- | | Open- 
eter of | Size of ings Diameter Size of ings 
Mesh Wire, |Opening,| to Total Mesh of Wire, Opening, | to Total 
In. In. Area, || In. In. Area, 
Per || Per 
| Cent! Cent! 
8 0.028 0.097 60 1] 45 0.0095 0.0130 34 
10 0.025 0.075 ee | ee 0.009 0.0110 30 
12 0.023 0.060 52 | 60 0.008 0.0090 | 29 
14 0.020} 0.051} 51 || 70 0.007 0.0073 | 26 
16 0.018 0.044 51 80 0.006 0.0068 | 29 
20 0.016 0.034 46 | 90 0.005 0.0059 | 28 
24 0.015 0.027 42 | 100 0.0045 | 0.0055 | 30 
30 0.013 0.021 40 120 0.004 0.0043 | 26 
35 0.011 0.018 40 ' 150 0.003 0.0037 31 
40 0.010 0.015 36 i} 200 0.0021 | 0.0029 33 
1This column is given for genera] information only. 





Mesh denotes the number of openings per inch. 

The weave shall be what is known as “Plain,” except that 
in meshes 80 and finer, “twilled” weave may be used. 

Double-crimped wire shall be used and woven so as to give 
square openings. 

The accuracy of spacing wires shall be such as to give 
openings within 10 per cent, plus or minus, of the openings 
specified. 


The variation in the diameter of the wire shall not exceed 
the following plus and minus tolerances: 


Inch 
Up to and including 16 mesh 0.003 
From 20 to 50 mesh 0.002 
From 60 to 100 mesh 0.0015 
Above 100 mesh 0.001 


The material shall be specified by the purchaser, taking 
account of the fact that at present manufacture-s of wire- 
cloth stock these meshes in steel and brass up to about 80 
mesh; above this it is common practice to supply phosphor- 
bronze and monel-metal. 


AERONAUTIC DIVISION REPORT 


As Government specifi- 
cations are followed in the 
production of aircraft 
purchased by the Govern- 
ment, and as this repre- 
sents a large proportion 
of aircraft produced, no 
great necessity for the 
Aeronautic Division to 
take an active part in 
aeronautical standardiza- 
tion during the last few 
years has arisen. The 
standardization of struc- 
tural aluminum alloy 
shapes was recently pro- 
posed, but a letter ballot 
of the Division members 
as to whether the Division 
should undertake such 
standardization indicated 


CHAIRMAN H. M. CRANE 
a consensus of opinion that it should not do so at this time. 
During 1917 and 1918 the Aeronautic Division developed 





a large number of standards that subsequently served as g 
basis for Government specifications. As many of the recom. 
mended practices adopted at that time have become obsolete, 
the Aeronautic Division recommends that the following 
S. A. E. Aeronautic Recommended Practices be cancelled 
and withdrawn from the S. A. E. HANDBOOK. 


S. A. E. Recommended Practice Data Sheet 


Rubber Hose for Gasoline C48 
Ball Hexagon-Head Bolts and Nuts C62 
Bevel Washers C64 
Cellulose Acetate Dope D131 
Cellulose Nitrate Dope D134 
Spar Varnish D136 
Airplane Wheel Control J6 
Airplane Stick Control J7 
Marking of Pipe Lines K43 
Systems of Measurement K43 
Gaging of Sheet Metal, Rods, Tubes, Wires and 
Cables K43 


AIRPLANE BOLTS AND NUTS 


The accompanying dimensions for aeronautic plain and 
castle hexagon-head bolts and nuts are proposed by the 
Aeronautic Division as a revision of the present S. A. E. 
Recommended Practices for plain hexagon-head bolts and 
nuts and castle hexagon nuts, pp. C59 and C60 of the S. A. E. 
HANDBOOK. The dimensions were developed by the Sub- 
division of which Edward Wallace, of the Glenn L. Martin 
Co., is chairman, the other members being George S. Case, 
of the Lamson & Sessions Co.; W. R. Mitchell, of the Na- 
tional-Acme Co.; E. H. Ehrman, of the Standard Screw Co.; 
and O. H. Hamn, of the Air Service. 

The bolt and nut dimensions proposed represent the fol- 
lowing advantages over the present standards. 

The cone shape distinguishes the aeronautic nut from 
the regular commercial nut. 

The cone is a simple form to tool-up for and is 
lighter than the present form. 

The wide slot allows free assembly of the cotter-pin, 
compensates for cotter-pin holes that are drilled a 
little off-center and permits the use of a stronger punch 
to shear the slot. 





Proposed Dimensions for Aeronautic Castle Nuts 

















™ 
B D | F 
out Diam- 
Prrcw Diam- | 
ETeR, Min. - | 
(A) Threads) =T®® °F NUT! Rated 
er Strength, 
neh Lb. CiDiE|F G |H 
Nom.| Dec. Max. | Min 
6 10.1380 40 j0.1235)0.1218 900 A b) % 10. y 
8 |0.1640 32 |0.1456/0.1437) 1200 “% i¢ ‘4 is Fy 0. 
10 {0.1900 32 |0.1716/0.1697] 1800 % 4 | M1 ad SO. 
12 |0.2160 28 |0.1950)0.1928) 2400 %) 1A) te | a | & 10. 
YY 10.2500 28 |0.2290/0.2268) 3400 | a] Mel ry 0. YM 
% 10.3125 24 |0.2878|0.2854| 5400 le] 441 8a) we % /0. YG 
% |0.3750 24 |0.3503/0.3479] 8100 lth) % | ts | &% IO. YM 
% 0.4375 20 |0.4076/0.4050} 11000 Lgl 3g | mg | 8g | Se 10. i‘ 
0. 20 |0.4701|0.4675) 15000 34) He) 8 | 1G | 1G 10. be 
% |0.5625 18 |0.5294/0.5264| 19000 Yl *% | 27 ’ % |0. % 
&& 10.6250 18 |0.5919/0.5889} 24000 ity af we 1, 18 /0. Fy 
% 10.7500 16 |0.7126/0.7094| 35000 1g} %l% if 0. * 
% 10.8750 14 |0.8322/0.8286) 48000 1% Fra 14/1 % 4 1.04 % 
1 {1.0000 14 |0.9572|0.9536} 65000 1%) 11%) 1. y 





The greatest diameter of the chamfered part of the nut shall not exceed the major 
diameter. 
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Proposed Standard Dimensions for Aeronautic Hexagon Bolts 
- Masor Pircu | Dri. For L=1 In. 
3 Diameter | DIAMETER SIZE ware Since ati 
8 J Cc : (F) co 
Nomi-|Threads Rated D/|E Thread arip 
nal per Strength, ; Length 
3 Size | Inch | Max. | Min. | Max. | Min.| Lb. B |Max.|Min. No.| Dec. | (G) | H | Max.| Nom. | Min. 
6 40 |0.1380/0.1350/0.1218/0.1201} 900 5410 .020/0.015) 74 | % | 55 | 0.052) % %% 10.781] 0.750) 0.718 
and 8 32 |0.1640/0.1610)0.1437)0.1418] 1200 5410 .025/0 .020] 4, | 4% | 55 | 0.052) gy | %—)] 0.766) 0.735) 0.703 
| 10 32 |0.1900/0.1870}0.1697/0.1678| 1800 34/0 .030/0.020] % | | 50 | 0.070) % 1 | 0.750) 0.720) 0.687 
the 12 28 |0.2160/0.2120)0.1928/0.1906} 2400 3410 .035}0 .025) 174, | 54, | 50 | 0.070) 44 | | 0.734) 0.695) 0.656 
E ye 28 |0.2500/0.2460|0.2268/0.2246) 3400 7fg10 0400 .030) % | 5g | 48 | 0.076) % 1 0.703) 0.665) 0.625 
and % 24 |0.3125/0.3085)0 .2854/0 .2830 44/0 .045/0 030) 4, | 5g, | 44 | 0.086) % | 0.641) 0.605) 0.565 
.E % 24 |0.3750/0.3710)0.3479/0.3455| 8100 %10 .055)0 .040) 4, | 44 | 38 | 0.101) Me | %/ 0.579) 0.530) 0.485 
Pay, % 20 |0.4875/0 .4385)0.4051/0 .4024| 11000 Ky, 10.0650 .050) "4, | $4 | 36 | 0.107) %q | %G] 0.516) 0.470) 0.422 
Sub- % 20 |0.5000/0 .4960)0 .4675/0.4640| 15000 10 .075)0 .060] 4, | $4 | 36 | 0.107) “Gq 1% 453) 0.405) 0.359 
rtin ‘ : az le 
18 |0.6625/0.5575}0 .6264/0 6284; 19000 4/0 .085/0 .070) 4 | 1% | 30 | 0.120) 0.301); 0.337) 0.282 
ase, Py 18 }0. 0.6200/0 5889/0 .6859) 24000 | %4j0.000/0.075) %¢, | 1 30 | 0.129) %@ | | 0.329) 0.275) 0.220 
N | % 16 |0.7500/0.7450/0 .7004/0.7062) 35000 i? -105}0 .090} * : 28} 0.141] % 0.210} 0.155) 0.004 
—— % 14 |0.8760/0.8700|0 .8286/0.8250) 48000 | 1 -120}0.105} 4 24 | 0.152) Hg 0.125) 0.062) 0.000 
Co.; } 1 14 }1.000010.9050/0 .9536/0.9500] 65000 | 174/0.140)0.125) 1 | | 24 | 0.152] 1% | % | 0.000) —0.062)—0 125 
fol- 














Bott DIAMETER, Prrcw DIAMETER 





Mr. (A) or Nut 
» Threads | enn Ponte Te nt Rated 
per Strength, B D 
Nom. Dec. Inch Max. Min. Lb. 
6 0.1380 40 0.1235 | 0.1218 900 % le 
8 0.1640 32 0.1456 | 0.1437 1200 Mg Ly 
10 0.1900 32 0.1716 | 0.1697 1800 % % 
12 0.2160 28 0.1950 | 0.1928 2400 % 
4 0.2500 28 0.2290 | 0.2268 3400 % % 
8 0.3125 24 0.2878 | 0.2854 5400 1g, 
Pe 0.3750 24 0.3503 | 0.3479 8100 % % 
% 0.4375 20 0.4076 | 0.4050 11000 A tle 
% 0 20 0.4701 | 0.4675 15000 % % 
% 0.5625 18 0.5294 | 0.5264 19000 % 1g, 
% 0.5250 18 0.5919 | 0.5889 24000 ibe we 
% 0.7500 16 0.7126 | 0.7094 | 35000 1% ® 
% 0.8750 14 0.8322 | 0.8286 | 48000 1% A 
1 1.0000 14 0.9572 | 0.9536 65000 1% % 





The end of the bolt is an arc with a definite radius. 

The bolt length is measured to the first thread. 

The cotter-pin hole is located two threads from the 
first thread. 

The length of the thread is equal to the thickness 
of the nut plus the length of two threads. 


Although the proposed dimensions involve considerable 
change from the present standard dimensions, bolts and nuts 
made according to the proposed dimensions will be inter- 
changeable with the present standard bolts and nuts. 











AGRICULTURAL POWER EQUIPMENT 
DIVISION REPORT 


The April meeting of 
the Agricultural Power 
Equipment Division held 
in Chicago during the So- 
ciety Tractor Meeting 
was the first held since 
early in 1923. At this 
meeting it was possible to 
take final action on all 
subjects awaiting  Di- 
vision consideration with 
the exception of Tractor 
Rating and Testing 
Forms, although O. W. 
Sjogren, of the Univer- 
sity of Nebraska, sub- 
mitted for discussion a 
draft of a simplified code 
for Tractor Rating based 
on the code adopted by CHAIRMAN J. F. Max PatTi™ 
the American Society of 
Agricultural Engineers. Several changes in the draft were 
suggested at the meeting. It is expected that the Divisien 
will be in a position to submit reports on this subject and on 
Testing Forms at the 1925 Annual Meeting. 





TRACTOR LEATHER DRIVING BELTS 


The Agricultural Power Equipment Division has given 
very careful consideration to the develonment of proper 
specifications for tractor leather driving belts. A recom- 
mendation was submitted and approved at the January, 1924, 
Meeting of the Standards Committee, but withheld from pub- 
lication owing to the fact that the test-specimen recom- 
mended did not agree with the test-specimen included in simi- 
ilar specifications adopted by the Federal Specifications 
Board. 

As a result of subsequent Division consideration, it was 
decided that the test-specimen approved by the Federal Speci- 
fications Board was preferable to the one originally proposed 
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by the Division because the longer section would be more 
likely to give true average results. 

There has also been a difference of opinion among the 
Division members as to the advisability of recognizing a 
specification for leather belts. It is believed, however, that 
leather belts are now available which will compare favorably 
with canvas and rubber driving belts. 

The original specifications have been revised to specify a 
tolerance of plus 0 and minus 2 per cent instead of plus or 
minus 0.5 per cent for the length. 


Proposed S. A. E. Recommended Practice for Tractor 
Leather Driving Belts 


For farm tractors, new endless leather belts shall measure 
the full taped and specified length without allowance being 
made for the splice. This length shall be the single stock 
length and correct to within a tolerance of plus 0 and minus 
2 per cent to take care of reasonable shrinkage or stretching 
and splicing in manufacture. 


LENGTH OF LAPS IN INCHES 








Thickness, Belt Minimum 
Ply In. Width, In. Lap, In 
Single 19% and over | 3 4 
a3 t 


We Ge 
- 
ww we SY 


Two-ply 16 and over 





The horsepower rating is for 16-0z. heavy-weight belts. 
For ratings of medium-weight belts, multiply by 0.9. The 
horsepower ratic of single te two-ply belts is 1.6. 

The approximate horsepower rating is based on a belt 
speed of 3000 ft. per min. Belts shall be operated at one of 
the S. A. E. Standard belt speeds and at the above ratings. 
Belts are subject to a reasonable initial tension. The rating 
is such as will enable these belts to carry from 50 to 100-per 
¢ent overload according to weight as shown below over a 
feasonable period and during emergencies without injury. 


PULLEY DIAMETERS 


The driven pulley diameters shall be not less than 7 in. for 
light, 8% in. for medium and 10 in. for heavy belts and 
should be preferably as large as practical conditions permit. 

To insure good traction and long life, thinner and wider 
belts should be chosen in preference to thicker and narrower 
belts. 


SPECIFICATIONS 


Leather.—Belts under these specifications shall be made 
from vegetable-tanned belting butts only of standard tan- 
nages. They shall not be rolled. They shall be waterproof. 

Currying.—The leather shall be properly curried. The 
grain surface shall be worked smooth but without rolling. 
The belt shall be dressed with a good waterproof dressing. 
The grease-content shall not exceed 25 per cent of the dry 
weight of the leather and shall not contain more than 35 
per cent of unsaponifiable matter. 

Adulteration.—Magnesium sulphate, glucose, barium chlo- 
ride or any other materials shall not be used for weighting 
the leather. The presence of a greater amount of stuffing 
content than specified shall be considered as adulteration. 

The belting shall be obtained from selected side-stock, and 
from within a distance of 24 in. from the backbone, thus 
excluding all belly and flank stock. No piece of leather in 
the finished belt shall be more than 56 in. in length. 

Tensile-Strength.—Five samples taken from one belt or 
one lot of belts shall average 3300 Ib. per sq. in. of cross- 
section, and the minimum shall be 3000 lb. per sq. in. The 
average shall be determined with five test-specimens selected 
at random from different parts of the sample being exam- 
ined. 

Test-specimens, as shown in the accompanying illustration, 
shall be cut with a metal die. The edges of the test-specimen 
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TEST-SPECIMEN USED IN MAKING TENSILE-STRENGTH TESTS 


DIMENSIONS AND RATINGS OF LEATHER BELTS 








| 
APPROXIMATE 


Belt Belt Length, Ft. | HORSEPOWER RATING 
Width, PlusQand Minus) ss 

In. 2 Per Cent 

| Single Ply | Double Ply 

7 60, 75 15 24 

{ 60, 75 21 34 

5 60, 75 25 | 40 

6 60, 75 30 | 48 





shall be cut at a true right-angle to the surface. The 
minimum thickness inside the gage-marks shall be used in 
determining the area of the cross-section of the test-speci- 
men. 

Stretching.—All leather after stuffing shall be thoroughly 
stretched while wet and left under tension until dry. All 
belt pieces shall have the stretcher-marks cut off. 

The average elongation at a tensile stress of 2000 lb. per 
sq. in. shall not exceed 16 per cent. The average shall be de- 
termined with the same five test-specimens used for deter- 
mining the tensile-strength, the data being taken at the same 
time. 

To determine the amount of elongation parallel gage-marks 
2 in. apart shall be placed under the restricted portion of the 
test-specimens. The distance between the gage-marks shall 
be measured with a pair of spring-dividers, at a tensile 
stress of 2000 lb. per sq. in. 

The amount of stretch shall then be determined by measur- 
ing the opening of the dividers on a scale. 

Laps.—The length of laps shall be made with the limits 
given in the table. 

The laps shall not open when subjected to a tensile stress 
of 2000 lb. per sq. in. The opening of the laps shall be de- 
termined by testing two specimens cut across the point of 
the lap lengthwise of the sample. The laps are to be care- 
fully cemented with waterproof cement and may be tested 
by immersion in water for 24 hr. 

Weight and Thickness.—The thickness for the different 
grades of belting shall be as specified in the accompanying 
table. 





AVERAGE THICKNESS OF DIFFERENT GRADES 




















Weight, Average Thickness, 
Grade Oz. In. 
Medium single-ply. . . 14 | 10% up to 1% 
Heavy single-ply 16 24 up to 44 
Medium two-ply........ 21 16% and over 
| 








The average thickness shall be determined by measuring 
the thickness of 15 to 20 plies of the belt when rolled, and 
dividing this value by the number of plies measured. 

Uniformity.—No point in any belt shall be more than 2/64 
in. thicker, nor more than 2/64 in. thinner, than the average 
thickness. 

Tolerances.—Belts shall not vary from nominal width 
more than 2% per cent. 


TRACTOR SPEEDS 


In 1917 when the standard plowing speed of 21/3 m.p.b. 
for tractors of 15 drawbar hp. and under was adopted, the 
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STANDARDS COMMITTEE DIVISION REPORTS 


farm tractor was primarily a plowing implement. It is now 
used for operating many different farm implements as well 
as for industrial purposes, such as around plants, yards or 
in hauling material. The Agricultural Power Equipment 
Division therefore recommends that the present standard be 
revised to read: 


The normal tractor speeds, when measured on the 
driving wheels or by an equivalent method, shall be 
2%, 3, 4 and (or) 10 m.p.h. 

The speeds of 2% and 4 m.p.h. were included in the recom- 
mendation to cover special types of tractor. 


TRACTOR SPECIFICATIONS 
With reference to the Tractor Specifications printed on 
pp.K34 to K39 inclusive of the S. A. E. HANDBOOK, the Agri- 
cultural Power Equipment Division believes they have served 
the purpose for which they were developd in 1919 and rcom- 
mends that they be cancelled. 


TRACTOR POWER TAKE-OFF SPEED 
At the meeting of the Agricultural Power Equipment Di- 
vision in April, the following recommendation was approved: 
The normal speed of the power take-off of tractors 
designed for operating tractor-propelled agricultural 
implements shall be 536 r.p.m., the rotation to be clock- 
wise when looking in the direction in which the tractor 
travels. 

This recommendation was approved in view of the fact 
that the power take-off speed used throughout the industry 
has been practically constant for 30 years, this being deter- 
mined by the speed of the sickles. It is believed to be ad- 
visable, however, to recognize this standard speed for the 
future guidance of tractor and implement designers. The 
Division therefore submits the proposal for adoption as 
S. A. E. Recommended Practice. 

TRACTOR CANVAS AND RUBBER DRIVING BELTS 

In July, 1923, the Division recommendation for canvas and 
rubber driving belts was adopted as S. A. E. Recommended 
Practice. Since the adoption of this specification, the follow- 
ing two changes have become necessary and the Division 
recommends that the present specification be revised to con- 
form therewith: 


The tolerances for the length shall be plus 0 minus 
2 per cent, not plus or minus 0.25 per cent. 

The length per linear yard 36 in. wide shall be not 
less than 28, instead of 32, oz. 


BALL AND ROLLER BEARINGS DIVISION REPORT 


Since the time of the 
organization of the Amer- 
ican Sectional Committee 
on Ball Bearings, the Ball 
and Roller Bearings Di- 
vision of the Society has 
given considerable atten- 
tion to the matter of the 
feasibility of revising ex- 
isting S. A. E. Standards 
so as to make complete 
international agreement 
possible. The work with 
the Sectional Committee 
in this connection has 
been of an informal na- 
ture, as it was desired 
to determine what com- 
promises could be effected 
between European and 
American practice before 
committing the sponsors to definite recommendations. At 
meetings of the Sectional Committee and of the Division in 
April, definite agreement was reached as to American prac- 
tice for light, medium and heavy single-row annular ball 
bearings, including what are known as the extended series 
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or large sizes. The revisions of the S. A. E. Standards, in- 
volved in the American practice, approved by the Division 
do not affect the sizes most widely used in the industry, but 
only the larger sizes produced in relatively small numbers. 

In addition to this work, the Division is considering the 
adoption of a medium-heavy series of ball bearings, F. W. 
Gurney being chairman of a Subdivision assigned this work. 
D. F. Chambers is chairman of a Subdivision charged with 
revising the present S. A. E. Standard thrust ball-bearings to 
conform with standards proposed for adoption as Interna- 
tional Standards. 


WIDE-TYPE ANNULAR BALL-BEARINGS 


Early in 1921 F. G. Hughes, of the New Departure Mfg. 
Co., was appointed a committee of one to investigate the suit- 
ability of the present widths for the smaller-size wide-type 
annular ball-bearings. The work involved considerable re- 
search and many tests, and it was impossible to submit a 
definite report until early this year. The report submitted 
was approved at the May 2 meeting of the Division. The 
following summarizes the reasons for the changes proposed: 


The narrow widths do not allow sufficient center-to- 
center distance between the two rows of balls to ac- 
commodate a separator of sufficient strength; that is, 
the space between the two rows of balls does not allow 
sufficient thickness of material, considering that it is 
absolutely necessary that the two rows be controlled 
by separators entirely independent of each other. 

In some sizes the widths do not allow a race sec- 
tion that is capable of withstanding the loads that the 
balls are capable of sustaining and, therefore, it is 
impossible to obtain the maximum carrying-capacity 
of the bearings. 

In some cases the increase in race section allows an 
increase in the ball diameter, thereby increasing the 
carrying capacity of the bearings. 

The Ball and Roller Bearings Division therefore recom- 
mends that the present S. A. E. Standard for Wide-type An- 
nular Ball-Bearings, p. C31 of the S. A. E. HANDBOOK, be re- 
vised as indicated in the accompanying tabulation 


Proposed 
Bearing No. Present Width New Width 
200 % 9/16 
201 le 5/8 
202 ly 5/8 
203 % 11/16 
204 % 13/16 
205 % 13/16 


LIGHTING DIVISION REPORT 


The 1924 Lighting Di- 
vision has given consid- 
erable time and study to 
the present lighting- 
equipment standards as 
a result of the pressure 
that has been brought to 
bear on the passenger- 
car builders by the legal 
requirements adopted by 
various States. A joint 
meeting of the Lighting 
Committee of the Eastern 
Conference of Motor-Ve- 
hicle Administrators and 
the members of the Light- 
ing Division was held at 
New York City in March, 
the object being primarily 
to determine how the 
committees could cooper- 
ate to the greatest advantage in developing proper standards 
for automobile lighting equipment. At this meeting A. W. 
Devine, motor-vehicle administrator of Massachusetts and 
chairman of the Lighting Committee of the Eastern Con- 
ference of Motor Vehicle Administrators, stated that the 
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greatest difficulty the administrators experience is the in- 
difference of the car-owners to keeping their head-lamps in 
good mchanical condition and in proper adjustment; for re- 
adjustment of present equipment is necessary every 2 or 3 
weeks. 

He emphasized the fact that the reason for this condition 
is, in many cases, poor material and workmanship, the 
greatest troubles being due to misformed reflectors, sagging 
and misplaced lamp-filaments and loose lamp-sockets. It 
was his opinion that if the car-builders would not use such 
standards as were formulated to meet the engineering and 
legal requirements, laws would be enacted by several States 
that would require the inspection and the approval of the 
entire car-lighting equipment. It was the feeling of the 
Lighting Division members that this condition was the re- 
sult of the car-builders demanding the lowest-price lighting 
equipment obtainable without regard to whether it would 
stand up in normal service. 

As a result of the joint meeting, the various lighting- 
equipment standards now printed in the S. A. E. HANDBOOK 
were assigned to Subdivisions for review and recommenda- 
tion as to revision necessary to bring them into accord with 
desirable lighting practice. The reports of the Subdivisions 
were acted upon at a meeting in Detroit in April, the Sub- 
division recommendations having been previously submitted 
to the principal passenger-car builders for comment, with the 
special request that those interested meet in Detroit with 
the members of the Lighting Division. 


PASSENGER-CAR HEAD-LAMPS 


The sections of the present S. A. E. Recommended Prac- 
tice for Head-Lamps covering mountings and brackets were 
referred to a Subdivision under the chairmanship of A. R. 
Lewellen, of the Chevrolet Motor Co., the other members 
being G. P. Doll, of the Thomas J. Corcoran Lamp Co.; H. 
H. Oetjen, of Edmunds & Jones Corporation; C. C. Salis- 
bury, of the Hupp Motor Car Corporation; W. W. Mathews, 
of the Pennsylvania Highway Department; and C. H. Wil- 
liams, of the Studebaker Corporation of America. The 
present specifications as revised by the Subdivision and ap- 
proved by the Division are given in the accompanying re- 
vised specifications for Passenger-Car Head-Lamps. 

It was recognized by the Division that the type of focusing 
mechanism used has an extremely important bearing on 
legislation, as the enforcement of head-lamp illumination 
laws could be greatly simplified if a standard could be 
adopted requiring that all head-lamps should be focused from 
the exterior. A Subdivision was therefore appointed to con- 
sider this subject, consisting of C. A. Michel, chairman; E. 
S. Preston, of the Chicago Electric Mfg. Co.; C. A. B. 
Holvorson, Jr., of the General Electric Co.; R. N. Falge, of 
the National Lamp Works; and C. E. Godley, of Edmunds 
& Jones Corporation. 

The report submitted by the Subdivision was approved by 
the Division at the April Meeting, and is included in the 
following complete recommendation for Passenger-Car Head- 
Lamps revised as proposed by the Lighting Division. 


Revised S. A. E. Recommended Practice for Head-Lamp 
Mountings 


All motor-vehicle head-lamps shall be adjustable vertically 
and horizontally and mounted so that their centers are not 
less than 32 in. nor more than 42 in. from the ground, the 
preferred height being 36 in. The horizontal adjustment 
shall be such that the axis of the light beam will be brought 
parallel to the center-line of the car and the vertical adjust- 
ment such as to permit tilting the projected main beam to 
ean angle of not less than 6 deg. below a plane parallel with 
the road surface. All types of head-lamp mountings or 
brackets shall comply with these mounting specifications, ad- 
justments being made by a %-in.-20 S. A. E. Standard nut 
in an accessible position. 

Universal Type—It is recommended that the universal 
adjustable type of mounting as shown on p. Bla of the 
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S. A. E. HANDBOOK be used with all types of mounting 
brackets. . 

Fender Type.—The fender-type head-lamp bracket shal] 
be attached to the outside of the lamp body and the bolt- 
holes in the lamp bracket shall be of 13/32-in. diameter op 
centers 3 in. apart. The mounting surface of the fender 
bracket shall be parallel to the axis of the lamp. 

Hollow-Prop Type.—The shank of the hollow-prop type of 
head-lamp bracket shall be 1-1/16 in. in diameter and 2 jp, 
long. 

Fork Type.—The fork-type head-lamp bracket shall have 
center-to-center widths of 6, 7%, 8% or 9% in. The upper 
ends of the fork shall be % in. in diameter with a 14-in,-20 
S. A. E. Standard thread. Shoulders shall be machined to 
not less than % in. in diameter. The distance from the 
upper face of the shoulder to the last full thread on the ends 
of the fork shall be not less than 1% in. where no tie-rod is 
used or 1% in. plus the thickness of the rod where a tie-rod 
is used. The use of nuts and lock-washers for locking lamps 
to the fork is recommended. 

The lugs attached to the lamp housing shall have bores 
of 17/32-in. diameter and 1% in. long. The center-line of 
the holes in the lugs shall be not less than 9/16 in. from the 
nearest point of the lamp housing. The clearance between 
the lower part of the bracket and the lamp housing shall be 
not less than 9/16 in. 


REFLECTORS’ 


The reflectors shall be made as nearly as possible in the 
form of a true paraboloid of revolution having a fixed focal 
length of 1% in. 

The reflector should be located in the head-lamp housing 
in such a manner as will allow no distortion of the reflector 
when any adjustment is required. A suitable sealing method 
should be used to exclude dust from the polished reflector 
surface. 


FOCUSING MECHANISM AND SOCKET’ 


Where focusing adjustment mechanisms are used, the 
mechanism shall be constructed so as to permit the focusing 
adjustment to be made outside of the lamp body, or the 
mechanism shall be mounted on the back of the reflector in 
such a manner as to be readily accessible without the re- 
moval of the lens. 

Focusing mechanisms shall be constructed of non-corroding 
materials to permit making adjustments freely at all times. 

For alignment and stability purposes, where focusing 
mechanisms permit of adjustment only along, or parallel to, 
the axis of the electric incandescent lamp, the use of a re- 
flector sleeve shall be employed having 

An inside diameter of from 0.692 in. 
in. maximum. 

Sufficient length to permit the 
against rotation throughout 
adjustment. 

A friction deviee that will eliminate the play between 
the socket and the reflector sleeve throughout the 
total length of adjustment. 


Focusing mechanisms shall permit a minimum adjustment 
of the filament of 5/32 in. forward and 5/32 in. backward of 
the focal point of the reflector with an incandescent lamp 
having the standard light-center length of 1% in. 

Means shall be provided to prevent the focusing screw 
from backing out. 

Focusing mechanisms shall be constructed so as to main- 
tain the relative position of the reflector and the electric 
incandescent lamp when the door or lens is removed. 


minimum to 0.696 


socket to be keyed 
the total length of 


ELECTRIC INCANDESCENT LAMPS 


It has been recognized for some time that road illumina- 
tion could be controlled to greater advantage if the light 
source were held to closer limits. Lamp manufacture has, 
as a result of recent developments, improved to such a point 
that it is possible to maintain lamp filaments within about 
one-half the present limits. The subject was therefore re- 
ferred to the Subdivision on Focusing Mechanisms, of which 
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Cc. A. Michel was chairman. At the Subdivision meeting 
held on April 8 the following recommendation was agreed 
upon, and was subsequently appreved by the Lighting Di- 
vision. The Division therefore recommends that the present 
s. A. E. Standard for Electric Incandescent Lamps, p. B3 of 
the S. A. E. HANDBOOK, be revised to specify that 


The light-center length for all focusing-type elec- 
tric incandescent lamps used in head-lamps for either 
electric or gasoline-propelled vehicles shall be 1% in. 
plus or minus 3/64 in. as measured from the center of 
the filament field to the bulb side of the lock-pins in 
the base. [This is now specified as 1% plus or minus 
3/32 in.] 

The longitudinal axis of the lamp filament at the 
focal point shall not deviate more than 3/64 in. from 
the axis of the lamp base. [This is now specified as 
5/64 in.] 

The Subdivision is giving consideration at the present time 
to placing limits on the angular position on the base-pins 
with relation to the plane of the filament. As it is felt that 
further work must be undertaken by the manufacturers be- 
fore a definite specification can be approved or developed 
for these limits, the Subdivision is giving this matter further 
study. 

LAMP GLASSES 


The present S. A. E. Standard for Lamp Glasses, p. B6 of 
the S. A. E. HANDBOOK, specifies the use of straight notches 
to keep the glass from turning in the lamp As a result of 
criticisms submitted by lamp-glass manufacturers as to the 
shape of this notch, a Subdivision consisting of C. E. Godley, 
of the Edmunds & Jones Corporation, and E, Y. Davidson, Jr., 
of the Macbeth-Evans Glass Co., was appointed to study 
the matter and to recommend, if possible, a better design of 
notch. A report was submitted to the Division in the latter 
part of 1923 and referred to the manufacturers of head-lamps 
and head-lamp glasses for comment. The consensus of 
opinion as determined by this general letter indicated a de- 
cided preference for tapered notches as proposed by the Sub- 
division. At the March meeting of the Lighting Division 
the Subdivision report was reviewed and met with general 
approval. The Lighting Division, therefore, recommends 
that the present standard be revised to specify the method of 
notching illustrated in the accompanying specifications. 

The Division has also made a survey of the present prac- 
tice of spot-lamp manufacturers with regard to lens diam- 
eters used, and finds it desirable to specify the two diameters 
of 4% and 6 in. rather than the single diameter of 6 in. now 
specified. It also recommends a definite head-lamp glass 
diameter for motorcycles as present practice is now practi- 
cally uniform. 

The present standard for Lamp Glasses revised as pro- 
posed by the Subdivision is printed hereinafter. 


Proposed Revised S. A. E. Standard for Lamp Glasses 








HEAD-LAMP GLASS AND PRISM-AREA DIAMETERS 
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This standard applies only to automobile electric and oil- 
lamp glasses. The thickness of the bevel edge for all sizes 
of head-lamp glass shall be 5/32 in. at the edge of the prism 
area and % in. at the edge of the glass, with tolerances of 
plus 1/64 in. and minus 0. This is commonly known as 
double-thick American glass. — 

Four locking notches, as specified in the drawing, shall be 
used in other than plain head-lamp glasses. 


MOTORCYCLE HEAD-LAMP GLASSES 


Motorcycle head-lamp glasses shall have a 6%-in. outside 
diameter. The diameter of their prism area shall be 5% in. 
The tolerances for these diameters shall be plus and minus 
1/32 in. The thickness of the bevel edge for all sizes of 
head-lamp glass shall be 5/32 in. at the edge of the prism 
area and % in. at the edge of the glass, with tolerances of 
plus 1/64 in. and minus 0. 

Four locking notches, as specified in the drawing, shall be 
used in other than plain head-lamp glasses. 


SIDE-LAMP GLASS DIAMETERS AND LIGHT OPENINGS 








! 
| Minium Licut OpeniInG 
OUTSIDE DIAMETER 














In Door 
Nominal | Tolerances Nominal Tolerances 
2 +0,—% a +0,—'% 
2% +0 ,—% 2% | +0,—'© 
3 +0 ,—% 21% +0,—e 
6 + 5 +” 
é le 6 + leo 


TAIL-LAMP GLASS DIAMETER 


The glass diameter used for tail-lamps shall be 3 in., with 
tolerances of plus 0 and minus 1/32 in. 


SpotT-LAMP GLASS DIAMETERS 


The glass diameters used for spot-lamp glasses shall be 
4% and 6 in., with tolerances of plus and minus 1/32 in. The 
minimum light-openings in the lamp door shall be 3% and 
5 in. respectively, with tolerances of plus and minus 1/32 in. 


BASES, SOCKETS AND CONNECTORS 


As the present standard for Bases, Sockets and Connectors 
had been criticised to the effect that they did not stand up in 
normal passenger-car service, a Subdivision was appointed 
in 1923 to consider what changes were necessary to meet 
desirable practice. Charles E. Godley, of the Edmunds & 
Jones Corporation, was appointed chairman of a Subdivision, 
the complete personnel being: 
C. E. Godley, Chairman 
A. K. Brumbaugh 
J. T. Caldwell 


Edmunds & Jones Corporation 
Autocar Co. 
National Lamp Works 


C. A. Michel Guide Motor Lamp Co. 

E. S. Preston Chicago Electric Mfg. Co. 
A. J. Scaife White Motor Co. 

J.C. Stearns Culver-Stearns Mfg. Co. 
F. W. Todd Accessories Mfg. Co. 

T. I. Walker Providence Base Works 


Cleveland Automobile Co. 


As a result of several meetings the Subdivision proposed 
many changes in the present standards, the principal ones 
being: 


Ernest Wooler 


Gage dimensions for checking the alignment of pins 
and slots and the maximum outside and the minimum 
inside diameters of bases, plugs and sockets were in- 
cluded. 

Minimum dimensions from the pin-seat to the top of 
the solder on the base were specified. 

The type of plunger in the socket was changed from 
an internal to an external spring. 
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Owing to a difference of opinion as to whether double or 
single-contact base lamps should be used, and to a general 
feeling that the subject warrants further study, the Sub- 
division has not been able to report definite recommenda- 
tions for heavy-duty plugs and sockets for motor-truck 
service at this time. It plans to make up sample connectors, 
however, and try them out in actual service in order that 
future action may be based on definite information. 
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NON-FERROUS METALS DIVISION REPORT 


The work before the 
Non-Ferrous Metals Divi- 
sion during the last year 
has not warranted holding 
a Division meeting, but 
several changes in, and 
extensions of, the existing 
specifications have been 
considered and acted upon 
by letter ballot. These 
recommendations complete 
all of the work in progress 
and it is believed that the 
present non-ferrous me- 
tals specifications printed 
on pp. D101 to D125 in- 
clusive of the S. A. E. 
HANDBOOK, revised and 
extended as proposed here- 
inafter, will meet the re- 
quirements of the auto- 
motive industry as to non-ferrous metals. The Division will 
be ready, however, to consider revisions and extensions of the 
present specifications at any time. 





CHAIRMAN W. R. WEBSTER 


WROUGHT NON-FERROUS METAL ALLOYS 


To make the present specifications for wrought non-fer- 
rous metal alloys conform with those of the United States 
Ordnance Department and the Federal Specifications Board, 
the Division considers it advisable to recommend the follow- 
ing changes in the present specifications: 

Specification No. 69, Wrought Aluminum Bronze.— 

The elongation specified should be changed to read: 

20, 25 and 30 per cent instead of 30, 28 and 25 per 

cent. The tolerances for the permissible thickness vari- 

ations as given in Table 1 should be included. 
Specification No. 70, Commercial Brass Sheet.—The 


thickness tolerances specified should be revised to con- 
form to those specified in Table 2. 


Specification No. 71, Copper Sheet.—The thickness 


Thread 
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TABLE 1—PERMISSIBLE 
THICKNESS 
B. & 8. Gage No. In. 
~~ 9000 0.4600 
000 0.4096 
00 | 0.3648 
0 | 0.3249 
1 0.2893 
' 2 0.2576 
i 3 0.2294 
027 i " 0.2043 
13 
; >) 0.1819 
6 0.1620 
7 0.1443 
Ss 0.1285 
9 0.1144 
10 } 0.1019 
I 11 | 0.0907 
12 |} 0.0808 
| 
13 | 0.0719 
14 0.0640 
i 15 | 0.0570 
| 16 0.0508 
17 0.0452 
{ 18 0.0403 
| 19 | 0.0359 
| 20 | 0.0320 
21 0.0284 
| 22z 0.0253 
i 23 0.0225 
Ty i 24 0.0201 
a 25 | 0.0179 
¢ | 26 | 0.0159 
& | 27 | 0.0142 
28 0.0126 
29 0.0112 
» 30 0.0100 
2 31 0.0089 
32 0.0079 
33 0.0070 
$4 0.0063 
' 1) 0.0056 
36 0.0050 
e | 
- | All dimensions in inches. Al 
r 
g i ~ a 
t . DP ‘ > : 
i | TABLE 2—PERMISSIBLE 
SHE 
4 | ———— 
n THICKNESS 
n a 
e B. & S. Gage No In 
° 0000 0.4600 
~ 000 0.4096 
00 0.3648 
, 0 0.3249 
id 1 0.2893 
2 0.2576 
: 3 0.2294 
xi i 4 0.2043 
' | | 
; 5 | 0.1819 
d 6 | 0.1620 
- 7 | 0.1443 
8 |} 0.1285 
a 9 0.1144 
4 10 } 0.1019 
11 0.0907 
l 12 0.0808 
| 13 0.0719 
14 0.0640 
15 0.0570 
16 0.0508 
17 | 0.0452 
18 0.0403 
. 19 | 0.0359 
5 20 0.0320 
’ | 21 0.0284 
e 22 0.0253 
j 23 | 0.0225 
24 } 0.0201 
| 25 | 0.0179 
| 26 0.0159 
| 27 0.0142 
28 0.0126 
29 | 0.0112 
30 0.0100 
31 0.0089 
32 | 0.0079 
33 0.0070 
34 | 0.0063 
35 | 0.0056 
36 | 0.0050 


| p to 
6 In. 
Wide, 
| Inclusive 


0.0054 
0.0053 
0.0051 
| 0.0050 
|} 0.0049 
0.0048 
| 0.0046 
0.0045 


0.0044 
0.0043 
0.0041 
0.0040 
0.0039 
0.0038 
0.0036 
0.00385 


| 0.0034 
0.0033 
| 0.0031 
0.0030 
0.0029 
0.0028 
| 0.0026 
0.0025 


0.0024 
0.0023 
0.0021 

| 0.0020 

i} 0.0019 

| 0.0018 

i; 0.0016 

| 0.0015 


0.0014 
0.0014 
0.0013 
0.0013 
0.0011 
0.0011 
|} 0.0010 
0.0010 


rances plus : 


Up to 

6 In. 

Wide, 
Inclusive 


0.0043 
0.0042 
0.0041 

0.0040 
0.0039 
0.0038 
0.0037 
0.0036 


| 0.0035 
0.0034 
0.0033 
0.0032 
0.0031 
0.0030 
| 0.0029 
| 0.0028 





| 0.0027 
| 0.0026 
0.0025 
0.0024 
0.0023 
0.0022 
0.0021 
0.0020 


| 0.0019 
0.0018 
| 0.0017 
0.0016 
0.0015 
0.0014 
0.0013 
0.0012 


0.0011 
0.0011 
0.0010 
0.0010 
0.0009 
0.0009 
0.0008 
0.0008 





VARIATIONS 





VARIATIONS 





Over 6 to 


9 In. 


W ide, 


Inclusive 


a Se 


0.0056 
0.0055 
0.0054 
0.0053 
0.0051 
0.0050 
0.0049 
0.0048 


0.0046 
0.0045 
0.0044 
0.0043 
0.0041 
0.0040 
0.0039 
0.0038 


0.0036 
0.0035 
0.0034 
0.0033 
0.0031 
0.0030 
0.0029 
0.0026 


0.0025 
0.0024 
0.0023 
0.0021 
0.0020 
0.0019 
0.0018 
0.0016 


0.0015 
0.0015 
0.0014 
0.0014 
0.0013 
0.0013 
0.0011 
0.0011 


mad minu 


IN 
SHEETS AND STRIPS 


| 


IN 
STS AND STRIPS 


Over 6 to 
9 In. 
Wide, 

Inclusive 


0.0045 
0.0044 
0.0043 
0.0042 
0.0041 
0.0040 
0.0039 
0.0038 


0.0037 
0.0036 
0.0035 
0.0034 
0.0033 
0.0032 
0.0031 
0.0030 


0.0029 
0.0028 
0.0027 
0.0026 
0.0025 
0.0024 
0.0023 
0.0021 


0.0020 
0.0019 
0.0018 
0.0017 
0.0016 
0.0015 
0.0014 
0.0013 


0.0012 
0.0012 
0.0011 
0.0011 
0.0010 
0.0010 
0.0009 
0.0009 


THICKNESS 


Over 9 to 


| 


| 


14 In. 20 In. 
Wide, Wide, 
Inclusive Inclusive 
0.0059 0.0061 
0.0058 0.0060 
0.0056 0.0059 
0.0055 0.0058 
0.0054 0.0056 
0.0053 0.0055 
0.0051 0.0054 
0.0050 0.0053 
0.0049 0.0051 
0.0048 0.0050 
0.0046 0.0049 
0.0045 0.0048 
0.0044 0.0046 
0.0043 0.0045 
0.0041 0.0044 
0.0040 0.0043 
0.0039 0.0041 
0.0038 0.0040 
0.0036 0.0039 
0.0035 0.0038 
0.0034 0.0036 
0.0033 0.0035 
0.0031 0.0033 
0.0029 0.0030 
0.0026 0.0028 
0.0025 0.0026 
0.0024 0.0025 
0.0023 0.0024 
0.0021 | 0.0023 
0.0020 0.0021 
0.0019 0.0020 
0.0018 0.0019 
0.0016 0.0018 
0.0016 | 0.0018 
0.0015 | 0.0016 
0.0015 0.0016 
0.0014 0.0015 
0.0014 0.0015 
0.0013 | 0.0014 
0.0013 | 0.0014 

THICKNESS 
Over 9 to | Over l4to 
14 In. 20 In. 
Wide, Wide, 
Inclusive | Inclusive 
0.0047 0.0049 
0.0046 0.0048 
0.0045 0.0047 
0.0044 0.0046 
0.0043 0.0045 
0.0042 0.0044 
0.0041 0.0043 
0.0040 0.0042 
0.0039 0.0041 
0.0038 0.0040 
0.0037 0.0039 
0.0036 0.0038 
0.0035 0.0037 
0.0034 0.0036 
0.0033 0.0035 
0.0032 0.0034 
0.0031 0.0033 
0.0030 0.0032 
0.0029 0.0031 
0.0028 0.0030 
0.0027 0.0029 
0.0026 0.0028 
0.0025 0.0026 
0.0023 0.0024 
0.0021 0.0022 
0.0020 0.0021 
0.0019 0.0020 
0.0018 0.0019 
0.0017 0.0018 
0.0016 0.0017 
0.0015 0.0016 
0.0014 0.0015 
0.0013 0.0014 
0.0013 0.0014 
0.0012 0.0013 
0.0012 0.0013 
0.0011 0.0012 
0.0011 0.0012 
0.0010 0.0011 
0.0010 0.0011 











Over 14 to 


OF 


OF 





All dimensions in inches. All tolerances plus and minus. 





tolerances specified should be revised to conform to 
those specified in Table 2. 


Specification No. 77, Phosphor-Bronze Strip.—The 
thickness tolerances specified should be revised to con- 
form to those specified in Table 1. 


At the Standards Committee Meeting held in June, 1922, 
the specifications proposed for Soft or Annealed Copper 
Wire were referred back to the Division pending the final 
report of the Subdivision on Magnet Wire. These specifica- 
tions have recently been approved by the Subdivision and 
are, therefore, resubmitted for approval as S. A. E. Stand- 
ard. The specifications, which are given below, are abstracted 
from the American Society for Testing Materials. Specifica- 
tion No. A3-15, they having been rewritten in the abbreviated 
form used by the Non-Ferrous Metals Division for S. A. E. 
Specifications. 


ALUMINUM ALLOY SPECIFICATIONS 


At the request of H. L. Pope, of the Wright Aeronautical 
Corporation, the Division has considered including in the 
specifications of the Society the several classes of aluminum 
alloy specified in the Navy Department Specification No. 
46A1 dated Jan. 2, 1924. It is believed that Class No. 2 
alloy is used extensively enough in the automotive industry, 
in automobile body parts as well as in aircraft engine parts, 
to warrant its inclusion in the present specifications. The 
Division therefore recommends that the present Aluminum 
Alloy Specifications be extended to include Specification No. 
35, which is based on the said Navy Department Specifica- 
tion No. 46A1. 


Aluminum Alloy Specification No. 35 


Composition in Percentage: 


Aluminum, min. 92.50 
Copper, max. 0.60 
Iron, max. 1.00 
Silicon 4.50 to 6.50 
Zinc, max. 0.20 
Manganese, max. 0.20 


General Information—The minimum tensile-strength of 
test-specimens about \%4-in. in diameter of this alloy cast in 
sand and tested without machining off the skin, should be 
about 16,000 Ib. per sq. in. with a minimum elongation of 3.5 
per cent in 2 in. 

This alloy is intended for automobile body parts and other 
parts that must be cast in thin sections. The alloy withstands 
salt-water corrosion very well and is therefore suitable for 
aircraft engine parts or other parts that may be subjected 
to severe corroding influences. The alloy has a relatively low 
yield-point and therefore cannot be used where great strength 
or stiffness is required. 


Proposed Specification for Soft or Annealed Copper Wire 


Composition.—The copper shall be of such quality and 
purity that, when drawn and annealed, it shall have the prop- 
erties and characteristics herein required. 

Shapes.—These specifications cover untinned drawn and 
annealed round wire. 

Finish.—The wire must be free from all imperfections not 
consistent with the best commercial practice. 

Necessary brazes in soft or annealed wire must be made 
in accordance with the best commercial practice. 

Specific Gravity.—For the purpose of calculating weights, 
cross-sections, etc., the specific gravity of copper shall be 
taken as 8.89 at 20 deg. cent. (68 deg. fahr.) 

Dimensions and Permissible Variations.—The size shall be 
expressed as the diameter of the wire in decimal fractions of 
an inch. 

Wire shall conform to the following permissible variations 
in nominal diameter: 


For wire 0.010 in. diameter and larger, 1 per cent 
over or under; 

For wire less than 0.010 in. diameter, 0.1 mil (0.0001 
in.) over or under. 


Mechanical Requirements.—Wire shall be so drawn and 
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annealed that its tensile-strength and elongation shall not Proposed S, A. E. Standard for High Nuts 
be greater nor less respectively than the values specified in ae 
Table 1. For wire whose nominal diameter is between listed on _ 
sizes, the requirements shall be those of the next larger size 
included in Table 1. Ps 
TABLE 1—MECHANICAL REQUIREMENTS . 
- —_——— a 
DIAMETER OR THICKNESS, IN. Tensile- | Elongation yy -D 
Strength, in 10 In., 
To and In- | Lb. PerSq.In.| Per Cent 
Over cluding gi 
icceechlsihsniiihaiasaninsl ize 
0.460 0.290 36 ,000 35 (A) B C D E k G 
0.289 0.103 37 ,000 | 30 I Pe SA we WEE. 
0.102 0.021 38,500 | 25 MY Ke ¥% 6 6 +6 Ye 
0.020 0.003 40 ,000 20 5 a S a 6 % 464 
% % 17 3 33 K% % 
ee J 5 39 Z 37 iL 
Copper wire is usually purchased in B. & S. gage. if 33 11 ‘ 1 §: 4 
Electric Resistivity —Electric resistivity shall be deter- Fy a, Ke, 64 i, 2 ‘he 
mined upon fair samples by resistance measurements at a yi is 12 3 en 3 fy 
temperature of 20 deg. cent. (68 deg. fahr.), and it shall not % 1% 15% te 15 5% ie 
exceed 891.58 Ib. per mile-ohm. 1 17% 15% Y 174, yA % 


General Information.—As soft or annealed copper wire is so soft 
and ductile that it is easily marred by careless handling in the 
operation of winding or cabling, all testing and inspection must be 
done at the manufacturer’s plant. 

While international agreement upon the value 0.15328 ohm per 
meter-gram at 20 deg. cent. (68 deg. fahr.) for the resistivity of 
copper equal to 100-per cent conductivity was reached by the Inter- 
national Electro-Technical Commission in 1913, it has been deemed 
preferable to express the requirements in standard specifications in 
the terms of quantities directly measurable rather than by reference 
to some quantity whose standard value is the subject of agreement 
only. The use of the arbitrary term “conductivity” has no more 
warrant than the employment of arbitrary gage-numbers. There- 
fore, in these specifications the requirements are stated as the maxi- 


mum rejection limits to the resistivity. 

For the convenience of those who are accustomed to express 
resistivity in any one of the several more or less common units, the 
following equivalents have been prepared for the resistivity of 
copper at 20 deg. cent. (68 deg. fahr.), 891.58 lb. per mile-ohm is 
equal to 0.15614 ohm per meter-gram, 1.7564 microhm per 
centimeter-cube, 0.69150 microhm per inch-cube, or 10.565 ohms per 
mil-foot. 

SCREW-THREADS DIVISION REPORT 
Although the Screw- 


Threads Division has not 
held a meeting since the 
latter part of 1923, it has 
been possible to approve 
by letter ballot Division 
recommendations 


cover- 
ing High Nuts and 
Dimensional Tolerances. 


The recommendation for 
High Nuts was developed 
by E. H. Ehrman, chair- 
man of the Division, act- 
ing as a subcommittee of 
one. The recommendation 
for Dimensional Toler- 
ances was submitted to 
the Screw-Threads Di- 
vision by the Special 
Committee on Methods of 
Expressing Limits and 
Tolerances, of which Earl Buckingham, of the Pratt & Whit- 
ney Mfg. Co., is chairman. 





ViceE-CHAIRMAN O. B. ZIMMERMAN 


HIGH NutTsS 


The following recommendation for High Nuts was de- 
veloped by the Division as a result of the use of nuts of 
this type by engine builders interested in facilitating as- 
sembly and service. 

The present S. A. E. Standard plain and castle nuts are 
designed so that the height allows sufficient thread to de- 
velop a shearing strength equivalent to the tensile-strength 
of the bolt. It has been found, however, that when the 
standard nuts are used in more or less inaccessible places, 
it is extremely difficult to obtain sufficient purchase on them 
with a wrench to permit easy removal or to obtain the proper 
tightness. 





All dimensions in inches. 


As it was generally believed that an extra-long nut was 
desirable as a standard product, from both manufacturing 
and servicing points of view, information was obtained from 
engine and automobile builders as to the present practice of 
those that were using this type of nut. This information 
showed that over 68 companies were interested in such stand- 
ardization and Chairman Ehrman made a careful study of 
their current practice. 

The dimensions used in current practice were plotted and 
although practice was found to vary to a considerable extent, 
proportions were determined on that were considered satis- 
factory for both design and production needs. 

As the length of serviceable threads in the proposed series 
of slotted nuts is one diameter, and should not be less than 
this, the practice of counterboring instead of countersinking 
the face of the nut, as suggested by several manufacturers 
and users, is specified only for plain nuts. 

On account of the somewhat limited use of plain nuts and 
the slight differences between the dimensions of plain and 
slotted nuts, it was not found advisable to establish a sepa- 
rate series for plain nuts. 


DIMENSIONAL TOLERANCES 


The accompanying five rules for specifying dimensional 
tolerances, which were submitted to the Screw-Threads Di- 
vision by the Special Committee on the Methods of Ex- 
pressing Limits and Tolerances, are based upon, and are 
intended to be supplementary to, the general information on 
dimensional tolerances approved at the 1924 Annual Meet- 
ing of the Standards Committee and now printed on p. M21 
of the S. A. E. HANDBOOK. 

The rules, which were submitted to the members of the 
Passenger-Car, the Truck, the Engine and the Parts and 
Fittings Divisions for comment before they were acted upon 
by the Screw-Threads Division, met with complete approval. 
As a result of final Division action, the report of the Special 
Committee is transmitted to the Standards Committee for 
approval as an extension of the present general information 
on Dimensional Tolerances. 


Proposed Rules for Dimensional Tolerances 


Only one dimension in the same straight line can be con- 
trolled within fixed limits. That is the distance between the 
cutting surface of the tool and the locating or registering 
surface of the part being machined. Therefore, it is incor- 
rect to locate any point or surface with tolerances from more 
than one point in the same straight line. 

Every part of a mechanism must be located in each plane. 
Every operating part must be located with proper operating 
allowances. After such requirements of location are met, all 
other surfaces should have liberal clearances. 
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Dimensions should be given between those points or sur- 
faces that it is essential to hold in a specific relation to 
each other. This applies particularly to those surfaces in 
each plane which control the location of other component 
parts. Many dimensions are relatively unimportant in this 
respect. It is good practice in such cases to establish a com- 
mon locating-point in each plane and give, so far as possi- 
ble, all such dimensions from these common locating-points. 
The locating points on the drawing, the locating or register- 
ing points used for machining the surfaces and the locating 
points for measuring should all be identical. 

The initial dimensions placed on component drawings 
should be the exact dimensions that would be used if it were 
possible to work without tolerances. Tolerances should be 
given in that direction in which variations will cause the 
jeast harm or danger. When a variation in either direction 
is equally dangerous, the tolerances should be of equal 
amount in both directions, or bilateral. 

The initial clearance, or allowance, between operating 
parts should be as small as the operation of the mechanism 
will permit. 

The Special Committee on Methods of Expressing Limits 
and Tolerances plan to review all existing S. A. E. Standards 
and Recommended Practices and to recommend revisions of 
those standards not dimensioned according to the rules 
established. 


SPRINGS DIVISION REPORT 


Since its report was 
submitted at the Stand- 
ards Committee Meeting 
in White Sulphur Springs 
in 1922, the Springs Di- 
vision has been, until re- 
cently, inactive, owing to 
the fact that the present 
spring standards were 
considered to meet all ex- 
isting requirements. To 
confirm this understand- 
ing, a general letter was 
sent to the passenger-car 
and motor-truck builders 
in the latter part of 1923, 
asking them to review the 
present spring standards 
and to submit to the So- 
ciety any information 
covering such revisions as 
might be considered desirable. The comments indicated gen- 
eral approval of the present standards, only a few slight 
changes being suggested. 

In March of this year the Springs Division held a meeting 
in Detroit at which the few changes proposed were consid- 
ered. The existing standards were also carefully reviewed 
and certain changes are recommended by the Division which 
have been made the subject of separate proposals. 





CHAIRMAN F. A. WHITTEN 


MoTOR-TRUCK SPRINGS 


The Springs Division recommends that the S. A. E. Rec- 
ommended Practice for Motor-Truck Springs, p. H9 of the 
S. A. E. HANDBOOK, be extended to specify the same spring 
dimensions for 2%-ton trucks as are now specified for 2-ton 
trucks. This extension is proposed because many trucks 
using springs specified for trucks nominally rated at 2 tons 
are actually 2%-ton trucks. 


LEAF-SPRING STOCK 


It is believed that the most valuable standard the Division 
can sponsor is standard specifications for leaf-spring stock. 
The accompanying specification, developed by S. P. Hess and 
approved by the Division, is therefore submitted for ap- 
proval as S. A. E. Recommended Practice with the hope that 
it will lead to the use in current design of the widths and 
the thicknesses listed. The rolling tolerances for leaf-spring 
stock are covered in the recommended practice on p. D99 of 


STANDARDS COMMITTEE DIVISION REPORTS 








639 


the S. A. E. HANDBOOK. The proposed stock dimensions will, 
if adopted, be consolidated with the tolerance requirements. 


Proposed Standard Leaf-Spring Stock Dimensions 





Width, Thickness, | Width, Thickness, 
In. B.w.g. In. B.w.g. 
134 2 24% 5 
1% 3 2% +6 
1% 4 2% % 
2 %* 214 2 
2 2 2 3 
2 3 2% 4 
2 4 3 K%e* 
2 5 3 3* 
2 6 3 5ig* 
2% 34" 3 2 
2% %* 4 Y%* 
24% 2 4 34* 
2% 3 4 dig * 
24% 4 


*Thickness in inches, not B.w.g. 


LEAF-SPRING DEFINITIONS 


At the meeting of the Standards Committee at White 
Sulphur Springs in June, 1922, the recommendation for 
Leaf-Spring Definitions submitted by the Springs Division 
provoked considerable discussion and was finally referred 
back to the Division for further consideration. The Division 
has reviewed the definitions proposed in 1922 and submits 
the accompanying definitions that represent the former def- 
initions revised in certain details. The definitions are in- 
tended primarily to apply to the conventional semi-elliptic 
type of automobile spring, but should be used where they 
may apply to the unconventional types of spring. 


Proposed S. A. E. Standard for Leaf-Spring Definitions 


Load.—The number of pounds to be carried by the spring. 
The Rated Load is the number of pounds to be carried by 
the spring at a given spring-height and includes the body, 
passengers or normal pay-load for which the vehicle is de- 
signed. 

Unsprung Weight.—The total weight of all parts not sup- 
ported on the springs, including springs, axles, wheels, rims 
and tires. 

Spring Height.—The normal distance from a line through 
the centers of the spring-eyes to the face of the spring-seat 
at its center. The Load Height is measured with the spring 
under its rated load. 

Clearance.—The maximum distance the spring can deflect 
from a given position. The Load Clearance is measured 
from the rated load position of the spring. 

Opening.—The normal distance from a line through the 
centers of the spring-eyes to the face of the main leaf in 
line with the center of the spring-seat. 

Length.—The distance between the centers of the spring- 
eyes. The Load Length is measured with the spring under 
rated load. 

Flexibility—The number of pounds required to deflect the 
spring 1 in. measured over the range of from 75 to 125 per 
cent of the rated load. 

Deflection—The travel in inches of the spring under the 
application of a specified load. 


LEAF-SPRING NIBS 


The present general information on shrunk center-bands 
includes a statement that, “Nibs shall be 3 in. in diameter 
and where two nibs are used the center-to-center distance 
shall be % in.” 

It is believed that a definite recommended practice for 
spring nibs should be included in Section H and the Springs 
Division therefore recommends that the spring-nib dimen- 
sions specified in the accompanying table be adopted as 
S. A. E. Recommended Practice. 
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Proposed S. A. E. Recommended Practice for Leaf-Spring 
Nibs 
When leaf-spring nibs are used, they shall be in accord- 
ance with dimensions specified in the accompanying table. 
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Type of Spring \ B = 
Min. Ma s \I 
Passenger-Car .... 0.238 ly 0.323 0.30 

Motor-Truck..... 0.284 i 0.353 0 


SPRING OFF-SETS AND RESULTING ENDS 


The Springs Division recommends that the present S. A. E. 
Recommended Practice for Spring Off-Sets and Resulting 
Ends, p. H7 of the S. A. E. HANDBOOK, be cancelled. The 
practice recommended for the longer springs does not con- 
form to the best practice of today. It is felt that, even 
though the standard were revised in this particular, it would 
not be of sufficient value to retain it in the S. A. E. HAnp- 
BOOK. 

LEAF-SPRING TESTS 

The Springs Division has given considerable thought to 
the advisability of retaining the S. A. E. Standard for 
Spring Specifications, which may be considered to consist 
of two sections; one relating to specifications and the other 
to tests. 

It was finally agreed that it is not advisable to retain that 
part of the standard relating to specifications because, even 
though the present specifications were extended to provide for 
all the data necessary for the various types of spring, it is 
a matter that should be left to the spring manufacturers to 
work out according to their individual practice. 

The Springs Division therefore recommends that the pres- 
ent standard for Spring Specifications be limited to the in- 
formation on spring tests. The present standard revised as 
proposed follows. 


Proposed S. A. E. Standard for Leaf-Spring Tests 


All leaf springs shall be tested in an upright position and 
supported so to permit free movement. All linear measure- 
ments shall be made to the nearest 1/64 of an inch. All 
load readings shall be made to the nearest load in pounds 
divisible by 5 lb. 

All tests or inspection measurements shall be made after 
rapping the leaf spring in the test or inspection position. 
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Chassis Lubrication 


HREE different angles of the chassis lubrication 
problem were considered at the meeting of the 
Detroit Section held on April 3. Advantages of 
the centralized system were presented by Fred H. Glea- 
son, while the magazine oiling system was described by 
Cornelius T. Myers and the use of rubber shackles to 


NOTES ON CHASSIS 


eliminate spring-shackle lubrication was discussed by 
A. F. Masury. Mr. Gleason’s paper was printed in full 
in the April issue of THE JOURNAL and the other two 
papers are given below. The discussion following the 
presentation of these papers will, it is expected, be pub- 
lished in an early issue of THE JOURNAL. 


LUBRICATION AND 


MAINTENANCE 


BY A. F. MASURY' 


Att moving surfaces must have a film of lubricant 
4 between them to prevent contact and wear and 
tear. Chassis lubrication, although the subject of much 
thought and effort, has had no radical development. 
The motions in a motor-vehicle chassis that require 
lubrication are of two kinds (a) rotary motion, as in 
the engine, the transmission, the axles and the wheels; 
and (b) alternating motion, as in the springs, the 
shackles, the various controls, the brake shafts and 
levers and the pedals. Some of the unpleasant lubrica- 
tion has been avoided by the use of fabric universal- 
joints on the drive shaft and by the Fergus lubrication 
system. But a lubricant that is satisfactory for the 
engine will not be suitable for the rear axle. A simple 
solution of the problem is not easily to be found. 

The elements of the motor vehicle that require the 
most constant care to obtain satisfactory operation are 
the anchors of the suspension springs and their 
shackles. Impacts received by the tire in passing over 
a rough road are imparted to the axle and, in turn, to 
the spring anchor and the shackle. The grease is 
squeezed out and has not time to flow back before the 
next shock is received. Leather gaiters protect the 
shackles from the weather but do not prevent wear. 
Daily lubrication of the shackles by fleet owners is 
therefore necessary. 

As oil changes in consistency with the temperature 
it is gradually giving way to grease. Pressure grease- 
guns with protected inserts have helped to increase the 
useful life, but all lubricants are an economic waste 
and the elimination of unnecessary work would allow 
better service to be rendered. 

By substituting a non-metallic resilient material 
capable of absorbing the necessary motions, carrying 
the maximum loads and doing away with the lubricant 
entirely, the drawbacks and inconveniences heretofore 
present in spring shackles have been overcome. Blocks 
of rubber enveloping the ends of the suspension springs 
meet these conditions. Graphs taken from seismo- 
graphic machines show the action of rubber shackles 
under varying road conditions as compared with that 
of standard metallic shackles. The rubber is seen to 
cushion and iron out the ripples of the ordinary road. 
Its presence between the running gear and the sprung 
weight prevents the transmission of road shocks to the 
body and therefore deadens the noise. The flexibility 
of spring anchors due to the compressibility of the 
rubber serves to reduce breakage of the springs. 

Rubber shackles can be applied to all types of spring 
suspension and are particularly adapted to the Hotch- 
kiss drive. Starting and stopping shocks are avoided 





1M.S.A.E.—Vice-President and chief engineer, International Motor 
Co., New York City. 


641 


and skidding is reduced. The durability of the rubber is 
attested by the fact that after 100,000 miles of motor- 
bus work it apparently was none the worse for wear. 
In service, statistics show that by saving rebushing of 
the springs, or the shackles, and replacing of the pins, 
a saving of from $90 to $125 per year per vehicle is 
effected, not including the cost of up-keep, that is, the 
cost of lubricant and labor. 

Statements are submitted showing savings, by the 
Fifth Avenue Coach Co., of $80 per year per vehicle 
and, by the Yellow Cab Co. of Chicago, of 0.5 cent 
per cab-mile, or approximately $120,000 per year. Re- 
placements of rubber shackles are easily and simply 
made. 


Illustrations are given of installations of rubber 
shock-absorbers on a truck, a motorbus, a Sterling 
Knight car and a rail-car and of variations in the 
arrangement of the insulators. 


VER since the conception of the motor vehicle, 

chassis lubrication has been a subject to which 

automotive engineers have devoted much thought 
and effort. Although this topic has often been discussed, 
no radical development has ever been brought forth, 
notwithstanding that useful devices and methods have 
been developed to lengthen the serviceable life of the 
moving parts of the vehicle. 

Any mechanical motion imparted to a combination of 
elements movable relatively to one another or to the 
mechanism cannot be sustained for an indefinite period 
unless the parts are properly lubricated. A film of 
lubricant must always be between the rubbing surfaces 
to prevent direct contact and, therefore, wear and tear. 

As the automobile and its derivatives, the motor 
truck and the motorbus, more and more become trans- 
portation units, automotive engineers should strive to 
simplify the design of the vehicles and to reduce the 
number of the parts that at present require the most 
care for their continuous and satisfactory operation. One 
might add also that, although the demand for cheaper 
automobiles will undoubtedly continue and possibly in- 
crease, more economical transportation and better ser- 
vice will be demanded by the public. 

The lack of duration, or useful life, of the parts of 
a motor vehicle is not always due to faulty material or 
manufacture, but rather to the fact that the engineer 
has failed to grasp thoroughly the fundamentals under- 
lying the problem and has drawn conclusions leading to 
unsatisfactory design. 

Chassis lubrication is one of the problems that still 
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Fic. 1—RuBBER SHACKLE OR SHOCK INSULATOR MOUNTED IN BRACKET 


Part of the Bracket Has Been Cut Away To Show How the End of 
the Spring Is Held in the Rubber Block 


requires analytical study before any absolutely satisfac- 
tory solution can be reached. The motions in a motor 
vehicle that require chassis lubrication are of two kinds; 
(a) rotary motion as in the engine, the transmission, 





the axles and the wheels and (0b) alternating motion, ag 
in the springs and shackles, the various controls, the 
brake shafts and levers and the pedals. 

Much of the unpleasant chassis lubrication applied to 
rotating parts has been eliminated by the use of fabric 
universal-joints on the drive-shaft, which is generally 
hard to reach. The development of the Fergus lubrication 
system, using a single oil-filler located in the engine 
compartment to lubricate every component of the chassis, 
was a step in the right direction, but I believe the rela- 
tively high first cost prevented its universal use. On 
the other hand, one might raise the objection that a 


Fic, 3—SEISMOGRAPH USED To DETERMINE RIDING QUALITIES 
The Paper Record Chart Is Rolled from the Storage Spool at the 
Left to the Record Spool at the Right as the Latter Is Rotated by 
a Flexible Drive from a Front Wheel of the Vehicle. The Seismo- 
graph Weight Moves Vertically Along Guides as the Instrument 
Kncounters Vertical Jolts: a Pencil Attached to the Weight Records 
the Movement upon the Chart by a Pencil Actuated from a Phono- 

graph Motor Properly Governed 
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Fic. 2—SEcCTION THROUGH THE RUBBER SHACKLE OR SHOCK INSULATOR 


This Shackie Is a Block of 


Molded Resilient Rubber That Envelops Each 


End of a Suspension Spring. Instead of Having 


the Spring Eyes Forged at the Ends of the Spring, They Are Merely Bent Over through an Angle of 180 Deg. and Pressed- 





Steel Cups That Receive the Rubber Blocks Are Riveted to Them 
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lubricant that is satisfactory for the engine will not suit 
rear-axle conditions. All this leads us to realize that 
proper chassis lubrication is, indeed, a complex problem 
deserving very serious thought before arriving at a 
simple solution. To confirm this, I need only mention 
the extensive educational campaigns conducted by the 
different oil companies to instruct the motoring public; 
also the various lubricating charts issued by the motor- 
yehicle builders. 


LUBRICATION OF SPRINGS AND SHACKLES 


I shall not take up every phase of chassis lubrication, 
put shall confine my remarks to the elements of a motor 
vehicle that require the most constant care for their 
satisfactory operation, the anchors of the suspension 
springs and their shackles. 

If we stop to study analytically the problem that 


Fic. 4—END VIEW OF THE SEISMOGRAPH 
This Gives a Better Idea of the Two Spools Containing the Record 
Strip and the Mechanism for Controlling Their Rate of Rotation 


confronts us, we cannot help but reach the conclusion 
that no oil, or even grease, constantly under pressure can 
fulfil the extreme lubrication requirements of the exist- 
ing type of spring anchor and shackle. 

Let us take the typical example of a motor vehicle 
traveling over a rough cobblestone road, such as is com- 
monly found in every city. Every time the tire rolls 
Over a paving stone, the impact produces a rapidly 
accelerated motion, varying in amplitude from, say, 0.5 
to 2.0 in height, which is imparted to the axle. The 
spring transmits one-half of this load to the spring 
anchor and the other half to the shackle with the same 
rapidity. This sudden shock is resisted through the 






















Fic. 5—THE SEISMOGRAPH MOUNTED ON THE FLOOR OF A Bus 


In This Position All Vibration of the Body Resulting from Varia- 
tions in the Road Surface Can Be Easily Recorded 


bearing surfaces by the inertia of the body. The film 
of oil, or grease, that was on the loaded side of these 
hearing surfaces is squeezed out, and has not time to 
flow back before the next shock is received. It can easily 
be conceived, therefore, why spring shackles, under such 
operating conditions, are among the first parts of the 
chassis that need to be replaced. 

I hope that I need not stress further the practical 
impossibility of keeping a constant film of lubricant 
between bearing surfaces that are subjected to impact 
loads of this nature, especially as the spring shackles are 
in the majority of cases unprotected from road condi- 
tions and weather inclemencies. The use of leather 
gaiters, of course, obviates the effects of the latter. They 
do not, however, prevent wear, and they present, there- 
fore, only a remedy and not a solution. 

To prevent the untimely replacement of these parts, 
fleet owners of motor vehicles provide for the daily 





Fic. 6—A 21%4-Ton Truck CHASSIS EQUIPPED WITH SHOCK 
INSULATORS 


All of the Smaller Tonnage Mack Trucks Are So Equipped 













































lubrication of spring shackles, and individual owners 
are instructed to lubricate them every so many miles or 
weeks, if they do not forget. No exact rule can be fixed 
because of the unknown factors, such as road conditions, 
weather, cleaning and the like. 

It might be mentioned that comparatively recent de- 
velopments, such as the use of pressure grease-guns with 
protected inserts, have helped to increase the useful life 
of these parts. Oil seems to be giving way to grease, 
probably because the consistency of grease changes at 
different temperatures. It would seem, then, that if we 


cannot satisfactorily keep the lubricant so that it will be 
effective at all times, we have attacked the problem 
As a matter of fact, all this lubricant might 


wrongly. 





Fic. 7—A Bus EQUIPPED WITH SHOCK INSULATORS 


The Floor of This Bus Is Only 24 In, from the Ground 


be classed as an economic waste that is gaining in magni- 
tude as the number of cars increases. Any waste is 
equivalent to an increase of service cost and therefore 
retards progress. 

Many service-stations are overburdened with work that 
could have been prevented by the proper study of the 
basic principles involved in the original design. The 
spring shackles are no exception to this rule. The 
elimination of unnecessary work would permit a company 
or an individual in business to render better service 
when needed and would be conducive to success, because 


the most important asset of a business is the service 


that is given after the sale of the products. 
THE RUBBER SHACKLE OR SHOCK INSULATOR 


How shall we eliminate all the drawbacks and incon- 
veniences that in the past have caused spring shackles 
to be the most troublesome parts for the motor-car owner 





Fic. 


8—A SET OF FRONT SPRING SHOCK INSULATORS 
MILES OF SERVICE 


AFTER 


This Set of Shock Insulators Was Installed on a Bus and Apparently 


Is None the Worse for This Hard and Continuous Service 


June, 1924 
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Fic. 9—THE 


BLOCKS CORRESPONDING TO 
SHOWN IN Fig. 8 

These Blocks Show No Signs of Wear. Other Sets Have Been Run 

over 200,000 Miles in Trucking Service without Reaching the End 

of Their Serviceable Life 


REAR THE FRONT Ongs 


by necessitating his periodical and consistent care to 
make them function properly? Why not substitute in 
their place elements made of non-metallic resilient ma- 
terial capable of successfully absorbing the necessary 
motions, carry the maximum loads and do away with 
lubrication entirely? Such is the purpose of rubber 
shackles, known also as shock insulators. 

Briefly described, the rubber shackle is a_ block: of 
molded resilient rubber that envelops each end of a sus- 
pension spring, as shown in Fig. 1. Instead of having 
spring eyes forged at the ends of the spring, the ends 
are merely bent over an angle of 180 deg. and pressed- 
steel cups are riveted to them to receive the rubber 
blocks, this construction being shown in Fig. 2. When 
slipped over the spring end, the assembly is compressed 
into a housing riveted to the frame and which replaces 
the spring bracket. A bolted cap holds this assembly in 
position and under predetermined compression, assuring 
long life. Due to its complete housing, this type of 
shackle is not affected by either road or weather con- 





A PASSENGER CAR 
ves a Very Clear Idea of the Position of the Rubber Shock 
Insulators in Relation to the Other Chassis Parts 


Fic. 10—FRONT-SPRING ASSEMBLY OF 
This Gi 


ditions. It permits thorough cleaning, therefore, and 
does not offer the unsightly appearance of the dirty and 
oily metallic shackle. 

To study thoroughly the action of the rubber shackle 
under varying road conditions, the company with which 
I am associated has made use of the seismographic 
method of vibration study and has developed the seismo 
graph shown in Figs. 3 and 4. 

Fig. 5 shows the instrument mounted on the floor of 
a motorbus ready for operation. 

A comparison of graphs made on trucks equipped with 
the standard metallic shackle with those made on trucks 
mounted on shock insulators disclosed the fact that the 
rubber shackle absorbs the first inch or so of axle and 
spring deflection due to the irregularities of the road. In 
other words, it cushions and irons out all the ripples of 
the ordinary road. This is a distinct advantage 
Furthermore, the presence of rubber between the rut 
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ning-gear and the sprung weight prevents the direct 
transmission of road shocks to the body and, therefore, 
deadens the noise. 

The flexibility of the spring anchors has the great 
advantage of considerably reducing the spring breakage 
in view of the fact that the rubber compresses under 
sudden increases of load and, therefore, relieves the top 
leaves of the spring’ from extreme stresses, due to 
torsional strain. The latter is one of the causes of 
shackle-pin wear in ordinary construction. It has been 


claimed that such spring breakage, in a particular case, 
was 85 per cent less than the previous amount. 
Rubber shackles are not limited to the semi-elliptic 





Fic. 11—REAR-SPRING AND REAR-AXLE ASSEMBLY OF A 
PASSENGER CAR 
This Illustration Shows the Castings Enclosing the Shock Insulators 


at the Extremities of the Spring 


type of spring, but have been designed and applied to all 
types of suspension, and are peculiarly well adapted to 
the Hotchkiss-drive method. The action of transmitting 
the propulsive effort or the braking effort, as the case 
may be, through the thrust section of the rubber shackle 
avoids all the annoying starting and stopping shocks. 
Skidding is decreased in a measure by the give of the 
rubber, and the safety of the passengers is correspond- 
ingly enhanced. 

They insulate, so to speak, the vibrations of the 
running-gear from the sprung weight. This point, I 
am sure need not be dwelt on at length, for everyone has 
experienced the difference between leather heels and 
rubber heels on footwear. 

For over 2 years the company with which I am asso- 
ciated has equipped with rubber shackles all its motor- 
buses and motor trucks of small tonnage capacity. Fig. 6 
shows a 2.5-ton truck chassis so equipped. Fig. 7 is a 
photograph of our new shock-insulated low motorbus. 
The floor height of this motorbus is only 24 11/16 in. 
from the ground. 

The simplicity of construction of the rubber shackle 





Fic. 12—ANOTHER APPLICATION OF RUBBER SHOCK INSULATORS 


The Power Truck of a Motor Rail-Car. The Shock Insulators Are 
Mounted in Cups That Are Attached to the Truck Frame by Heavy 
Riveted Brackets 











Fic. 13—-MoOUNTING THE STEBRING COLUMN ON THE DASHBOARD To 
ELIMINATE DRIVING SHOCKS AND INCREASE DRIVING COMFORT 
The Column Passes through a Rubber Shock-Insulating Ring in the 
Dashboard Bracket and the Steering Wheel Is Made of Resilient 


Rubber Mounted on a Flexible Core 


makes it durable. No lubrication ever is needed for the 
spring ends. As a matter of fact, when once installed 
on a vehicle, they might as well be forgotten for at least 
the first 150,000 miles. Fig. 8 shows a setof front- 
spring shock insulators that has seen 100,000 miles of 
motorbus work and looks apparently none the worse for 
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SECTION Y-Y 


14—SECTIONAL DRAWING OF A TORSION INSULATOR 


This Insulator, Which Consists of a Driving Member Imparting the 

Driving Effort through a Number of Rubber Blocks to the Driven 

Member or the Propeller-Shaft, Is Intended To Replace the Forward 

Universal-Joint and Cushions os Starting as Well as the Braking 
offort 


FIG. 


this hard and continuous service. Fig. 9 illustrates the 
rear blocks of the same motorbus. Many other sets have 
been running for 200,000 miles and over, doing con- 
tinuous trucking work, and the limit of their serviceable 
life has not been reached. 

Figs. 10 and 11 show the standard installation on the 
Sterling-Knight car. 

The use of rubber in motor-vehicle construction is 
almost unlimited and is not confined to passenger cars, 
motor trucks or motorbuses, but may be adapted to any 
construction or design in which the amount of motion 
required is not too great. 

Fig. 12 is a photograph showing the details of the 
power truck of a rail-car mounted on shock insulators. 
Fig. 13 is the mounting of the steering post on the dash- 
board and shows the rubber insulating ring. The steer- 
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ing-wheel itself is made of resilient rubber mounted on 
a flexible core. This eliminates all the steering 
shocks and increases the comfort of driving. In war 
work it would be entirely feasible to suspend gun- 
mounts on shock insulators and absorb the recoil of the 
gun through them, thus relieving the rail from direct 
metallic impact. 

Fig. 14 is a sectional drawing of what is known as a 
torsion insulator. This takes the place of the forward 
universal-joint and cushions the starting as well as the 
braking effort. It consists of a driving member impart- 
ing the driving effort through rubber blocks to the driven 
member or propeller-shaft. 


SERVICE COMPARISON 


Laying aside all the considerations and advantages 
previously enumerated, to realize fully the value of rub- 
ber shock-insulators it will be necessary to compare the 
results obtained by their application and use on motor 
vehicles in terms of service. Actual statistics show that, 
in motor truck operation, springs or shackles are re- 
bushed and pins often replaced on account of wear every 
10,000 or 15,000 miles. This entails a cost of from $90 
to $125 per year per vehicle. This does not include up- 
keep, that is, the cost of the lubricant and labor. The 
rubber shackle eliminates these expenses and, if we 
assume its useful life to be 100,000 miles under the most 
strenuous conditions, it will last from 7 to 10 times as 
long and result in a proportional saving. 

The Fifth Avenue Coach Co., which can be taken as a 
typical example of well-organized motorbus operation, 
tells us that it costs about $80 per year per vehicle for 
lubricant, labor and replacement to keep the suspension 
system in running order. This expense also has been 
eliminated by the use of the rubber shackles. 

The Yellow Cab Co. of Chicago has recently issued a 
pamphlet that mentions the fact that, by using shock 
insulators, a saving in operating cost of 0.5 cent per 
mile has been obtained and maintained. A better com- 
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prehension of this saving in expense can be gained by 
saying that the average taxicab mileage is about 28,000 
miles per year and the accumulated mileage of all rubber- 
shackled cabs is approximately 24,000,000; this is equiva- 
lent to a saving of $120,000 per year. 

To confirm these reports, a taxicab operator in one 
of the largest cities of the Country recently stated that 
shock insulators have decreased his operating expenses 
from $80 to $100 per year per cab. He estimated the 
useful life of the ordinary steel spring-shackle to be 
from 22,000 to 25,000 miles. Assuming conservatively 
the life of rubber shackles to be 150,000 miles for 
passenger-car work, they will last six or seven times as 
long as the existing type. To the individual owner, the 
cost of up-keep is not of so great importance as is the 
relief from constant care of the spring-shackles. 

Furthermore, replacing the rubber shackles can be 
done with the greatest ease by jacking-up the frame, 
thus relieving the load from the springs and the shackles, 
removing the housing-cap and the rubber block, replac- 
ing it with a new block and reassembling. It is so simple 
that a repair man can easily be educated to do this work 
properly, with the aid of a minimum number of tools. 


CONCLUSIONS 


In summing up this brief presentation, I am sure all 
will agree that the suppression of the eight most trouble- 
some parts of a motor vehicle that require chassis lubri- 
cation is bound to have a beneficial effect on the mind of 
the buying public, especially when it is considered that 
by riding on eight blocks of rubber, greater comfort, 
due to the elimination of sudden shocks and sharp 
metallic noise, has also been obtained. All this appeals 
greatly to every motor-car owner and is worthy of serious 
thought by every automotive engineer. 

The absence of accurate machinework in the produc- 
tion of rubber shackles means an appreciable reduction 
of capital investment, labor and overhead expense for 
the car builder and for the service-station. 


MAGAZINE OILING SYSTEM OF CHASSIS 
LUBRICATION 


BY CORNELIUS T. MYERS 


“\UOTING expressions of opinion from papers pre- 
viously presented by members of the Society, to 
the effect that a car should have no unlubricated joints 
and that chassis parts would come to be lubricated 
by a design for carrying a supply of oil at the various 
necessary points and that only occasional replen- 
ishment would be required, the author refers to 
the importance of the subject of chassis lubrication as 
having been evidenced by a favorable letter ballot that 
a paper be presented on this subject before one of the 
Sections in 1921 and gives an illustrated description of 
the chassis-lubrication system he advocates. 

Among the advantages claimed for the system are 
the elimination of squeaks and rattles; easy springs; 
easy steering; effective, but quiet brakes; and but 
slight wear on the chassis bearings. 


OME 12 years ago, as Vice-Chairman of the Detroit 
S Section, I presided over a meeting at which chassis 
lubrication was mentioned in passing. It passed 

very quickly, in fact, for in those days we were much 
more interested in the major elements of the car such 


2M.S.A.E.—Chassis Lubricating Co., Rahway, N. J. 
3 See TRANSACTIONS, vol. 14, part 2, p. 149. 


as engines, axles, frames, transmission gears and the like, 
but since then the subject has bobbed up again and 
again serenely and patiently. 

In 1919 William B. Stout emphasized it in a paper 
on What Motor Cars Could Be,’ read before the Society. 
He said: 

The car of the future should be designed primarily 
with the owner in mind, rather than the factory. This 
means a car that can be taken care of by the owner 
with a small outlay of effort or skill and infrequent 
oiling; a car with no grease-cups or unlubricated 
peEnes,. <2" 

In 1921, the Metropolitan Section of the Society took 
a letter ballot on subjects for its program. Now the 
New York City district uses more automobiles and motor 
trucks than any other locality in the world, and it is 
significant to note that Chassis Lubrication received 
a larger vote than any other subject. A comprehensive 
paper on the subject was read at the November, 1921, 
meeting. 

Our cars are so remarkably reliable that their small 
needs are habitually neglected by the owner. This 
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neglect entails a big repair bill, it is true, but the owner’s 
time is usually worth far more to him than the bill. But 
should we build cars so that the small but important 
bearings are sent unprotected into a hurrying world 
that is prone to forgetfulness and procrastination? Bit 
py bit we have narrowed manufacturing specifications 
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Fig. 15—FRONT SPRING-SHACKLE ASSEMBLY OF A 5 TO 7-TON TRUCK 


The Same Brackets Are Used at the Front and the Rear of the 

Spring and the Three Spring-Bolts Are All Alike. These Bolts Are 

Inexpensive, Being Made of S. A. E. No. 1020 Cold-Rolled Stock 

without Heads or Threaded Ends. and Seem To Last Indefinitely. 

The Series Feed, through a Tube Cast into the Shackle, Successfully 
Enables One Magazine To Lubricate Both Bolts 


down to the last half thousandth of an inch, and up to 
70 or 80 points on the scleroscope. Yet chassis bearings 
by the million pitifully squeak and spitefully knock their 
way to swift and sure destruction, all because they lack 
the automatic lubrication we give to the main units. 

In days past, chassis lubrication has suffered because 





Fig. 
Truck 
The Average Wear Was 0.003 In. and the Out of Round 0.002 In. 


16—Tuis SPRING BoLT Was REMOVED FROM A 


7-Ton Moror 
THAT Hap TRAVELED MUCH 


MORE THAN 100,000 MILEs 


The Lubricant Used in the Magazines Was the Thin Dirty Oil 
Drained from the Crankcase of the Engine. The Material in the 
Bolt Is Cold-Rolled and Case-Hardened S.A.E. No. 1020 Steel 
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Fic. 17—A STAMPED-METAL MAGAZINE APPLIED TO FRONT AND REAR 
SPRING SHACKLES 


These Magazines Are All of the Same Size, but Can Be Made in 
Any Form Required. They Fit Tightly over a Small Shoulder on 
the Bracket or the Shackle and the Bolts Can Be Assembled or 
Withdrawn through the Filling Nozzle. Metal Caps Snap on with 
a Pinch of the Fingers and Are Released by a Push in the Center 


more pressing problems had to be met and solved. But 
it is with us now in earnest and, before long, it will be 
dinned into the ears of car salesmen. One of its most 
ardent advocates is daily telling the public, in an adver- 
tising campaign costing thousands upon thousands of 
dollars, that each and every one of us must lubricate all 
the dirty and unhandy parts of our cars every 500 miles. 
We are told also that if we do not do it we shall have a 
repair bill bigger than the coal bill. Knowing right 










AS 












Sg 


RD 
NS 
PP 277727) 


FL ALbA hbdidhdhd 





Fic. 18—ANOTHER APPLICATION OF 


OILING SYSTEM 
This Form Is Used for Steering-Knuckle Pivots and 
Tie-Rod Connections and Has the Same Type of 
Snap Cover as Is Illustrated in Fig. 17 


THE MAGAZINE 


well that we not only do not do it but will not do it, 
thousands of stations throughout the Country are being 
equipped where “George will do it,” for $1 or more. 


LUBRICANT SUITABLE FOR CHASSIS USE 


My 13 years of sad experience in using grease of all 
kinds and in every way suggested has completely dis- 
couraged its further consideration where it is possible 
to use oil. The testimony of scores of fleet operators 
at present confirms this conclusion, and the engineers of 
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Fic. 19—-TuHe STEEL MAGAZINE AS 
The View at the Left Shows How the Spring Bolt Can Be Assembled 


APPLIED TO A’ FORGED SHACKLE 


or Withdrawn from the Complete M: agazine Illustrated 

Center. The Snap Cap Can Be Seen in Place in This View. The 

Spring Bolt and the Wick after Being Withdrawn from the’ Maga- 
zine Are Shown at the Right 


in 


many a passenger-car company strongly favor oil over 
grease for the lubrication of chassis bearings. 

In 1916, I made the first commercial application of 
the Myers magazine oiling system. Briefly, the system 
consists of small magazines incorporated with or attached 
to each bearing or group of bearings. Light oil is slowly 
but automatically fed to the bearing whenever needed 
by a large felt wick. This wick also filters out any dirt 
and excludes moisture. To date, nearly 30,000 chassis 
have been equipped with the various devices of this sys- 
tem. One of these, as applied to the front-shackle as- 
sembly of a 7-ton truck, is shown in Fig. 15. 

The hollow castings average very little heavier than 
the ribbed type; but, because of the better metal dis- 
tribution in a “box” section, they are stronger and 
stiffer. The only added machine operation is that of 
tapping the opening for the filling plug. In many cases 
the spring bolts are much cheaper, for they need have no 
heads or nuts. They are shorter and are made from cold- 
rolled stock. Oil grooves are seldom needed, either in 
the bolt or the bushing. A typical bolt is illustrated in 
Fig. 16. The system is now in its eighth year of service. 
Many chassis have traveled over 150,000 miles and, as 





*See TRANSACTIONS, vol. 14, part 2, p. 156. 


yet, we have not heard of the failure or replacement of 
any bearing so lubricated. 

At the risk of finding a change in his opinion if he 
is present, I quote from President H. M. Crane’s paper 
on What Motor Cars Could Be,’ read before the Society, 
Society about 4 years ago. t 


I hope to see in the near future a very considerable 
improvement in the quality of our production as to 
both design and workmanship, in all grades of cars.... 

I think that we shall see an increased use of oil for 
lubricating other chassis parts than the engine, and 
that this use will be simplified, as it has been in many 
other commercial lines, by a design allowing for carry- 
ing a supply of oil at various necessary points, only 
occasional replenishment being required. 


OILING DEVICE MATERIALS AND RESULTS OBTAINED 


While cast devices can readily be and are being used 
on passenger cars, their adoption often calls for a change 
from forgings and stampings to castings. To avoid this, 
we have developed devices in pressed steel or brass as 
shown in Figs. 17, 18 and 19. These can readily be 
applied to almost any chassis. 

A slight seepage of oil from the spring-bolt bushings 
keeps the springs soft and flexible. Spring breakage 
is almost unknown where the system is used. In some 
cases the “mags” hold a 6-months’ supply of oil, but none 
need be filled more than four times a year. As a car- 
owner, all you need remember about chassis lubrication is 
Washington’s Birthday, Decoration Day, Labor Day and 
Thanksgiving Day; make that your chassis-oiling sched- 
ule. Some time in those weeks have the man at the 
garage or filling station spend 10 or 15 min. oiling the 
chassis with a squirt gun or a quart measuring-can 
having a flexible nozzle after he has put oil in the engine. 
The results: No squeaks or rattles, soft easy springs, 
easy and sure steering, effective but quiet brakes and so 
little wear on the chassis bearings that, when you come 
to trade the car in for a new one, the dealer can afford 
to allow you $50 to $150 more than usual because he does 
not have to overhaul the chassis to sell the car for a 
fair price. 


STEERING-GEAR ANALYSES 


(Concluded from p. 590) 





how much weight would be necessary at the periphery 
of the drum substituted for the steering-wheel to lift 
the weight on the steering-arm. 


FRICTION LOSSES AND LUBRICATION 


Friction losses are dependent upon the character of 
the bearings, the unit pressures on the bearings and 
the lubrication. If it were possible to build steering- 
gears commercially at a price that all would be willing 
to pay and to use anti-friction bearings throughout, 
very great improvement in efficiency would result. One 
of the important reasons for the high efficiency of the 
cam-and-lever type is the high inside ratio. This in- 
crease of ratio always secures a corresponding decrease 
of internal pressure and, as pressure is a direct factor 
of friction, lesser friction results. Fig. 8 shows the 
inside pressures that are produced by varying the length 
of the steering-arm, for gears of the cam-and-lever and 
the worm-and-wheel types. It illustrates the advantage 
of using high inside ratios. As the friction loss is 








somewhat dependent on the inside ratio, Fig. 8 gives 
one reason that gears with high inside ratios are more 
efficient and steer more easily. 

It is also easier to lubricate gears that have a smaller 
proportion of internal friction; and it is also possible 
to lubricate gears in which the screw or worm or cam 
is not confined in a companion nut. Screw-and-nut 
types of gear are difficult to lubricate because the pres- 
sure on them squeezes out the oil and the oil does not 
again get a good opportunity to reach the bearing sur- 
faces until the gear is given a rest. Usually, this is 
also true in split-nut types, but not to such a great ex- 
tent. Probably, many have experienced very much easier 
steering after the car has been given a rest and the oil 
has had a chance to reach the bearing surfaces. 

Aside from the fact that a very great mechanical ad- 
vantage is not practicable on account of its production 
of too great a proportion of wheel-turn, if carried to an 
extreme it would also produce a gear that would be 
absolutely irreversible. 
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Automotive Rail-Cars and Their 
Development 





at the Mid-West Section Meeting held April 11, 
1924, at Chicago, and each paper is printed in full 
herewith. Both the automotive and the railroad stand- 
points are presented and agree in indicating that the 
future success of the motor rail-car is assured. The 


Piss ite papers treating the subject were presented 


comments and criticisms presented by the automotive 
and the railroad engineers present at the meeting are 
significant and optimistic. The general discussion that 
followed the presentation of the papers brought out ad- 
ditional and valuable information, and it is planned to 
publish this discussion in full in an early issue. 


THE MODERN MOTOR RAIL-CAR 


BY M. L. MCGREW’ 


ECAUSE of tremendous demand for mass-trans- 

portation over long distances in this Country, rail- 
road equipment has become less and less suited for 
small transportation needs; but a large amount of 
small-unit transportation exists which can earn a 
profit for the railroads if they have the equipment 
best suited to handle it. Gasoline-propelled rail-cars 
have demonstrated their ability to meet the needs of 
this small-unit traffic. Types of such rail-cars now 
operating range from 30-passenger or 10 tons of 
freight capacity to 60-passenger or 30 tons of freight 
capacity; in certain services, their capacity can be in- 
creased by using trailers and by running them in trains 
operated by one driver at the front end, who has them 
under multiple-unit control, at speeds up to 50 m.p.h. 
and for from 20 to 50 cents per car mile. Recently 
developed rail-cars are about 55 ft. long, have a useful 
car-floor area 9 ft. wide, weigh about 60,000 lb. when 
loaded and require about 1 hp. for each 500 lb. of 
weight. 

Rail-cars propelled by electricity from storage-bat- 
teries, by electricity from a gasoline-engine-driven gen- 
erator through electric motors on the axles and by 
similar means from power generated by a Diesel engine 
are mentioned, as well as hydraulic transmissions used 
instead of electric drive, and cars equipped with large 
single engines and mechanical transmissions, with 
comments on their varied performance. Development 
of multiple-unit control for rail-cars has not presented 
great difficulties, the main one being sufficient dependa- 
bility on the power unit for its operation without at- 
tendance. This system of control and the mode of 
synchronous operation of several power units are 
treated briefly and the rail-car field is surveyed. 

Specific rail-car development as reported in the 
paper includes the reasons governing the determina- 
tion to use an individual power unit of 60 hp., clutch 
requirements and design and other elements that can 
be compounded in various ways to produce rail-cars 
capable of meeting almost any one requirement. The 
rail-car design adopted by the company the author 
represents is analyzed, this being a four-wheel power- 
truck having an engine and transmission and driving 
to one axle, as well as gasoline supply, cooling and ex- 
haust systems, an air compressor and an electric gen- 
erator; a car body suited to the needs of the purchaser; 
and control equipment, these three elements making 
possible many combinations to meet specific services, 
some of which are mentioned. The detajl. design of 
the various units is then discussed in sequence. 


International Motor Co., New York City. 
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to the tremendous growth of the railroads; they 

have assisted in opening up new sections to popula- 
tion and development and in the transfer of commodities 
over long distances. But because the Country has been 
such a tremendous user of mass transportation over long 
distances, almost the entire energy and genius of develop- 
ment have gone into the big things of railroads such as 
the Twentieth Century Limited, the 7000-ton freight- 
train, the 100-ton-capacity car, the 136-lb. rail and the 
like. In going after the big end of transportation, the 
equipment has become less and less suited to small trans- 
portation needs; the result is that the user of the small 
amount of transportation has been going elsewhere for 
service, and bus and motor-truck services are springing 
up throughout the Country to take business away from 
the railroads. Some of this is off-line business or business 
of such nature that these auxiliary means of transporta- 
tion can give better service than the railroads could 
give with any kind of equipment but, in the aggregate, 
a large amount of this small-unit transportation exists, 
which can secure a good profit for the railroads, provided 
they have the right equipment to handle it. 

To use antiquated, worn-out equipment is not the 
economical way to handle small-unit transporation. The 
operating expense of this equipment is much too high 
and, in the case of passenger service in most places, the 
public demands something better than an oil-lighted 
coach of the vintage of 1870. Gasoline-propelled rail- 
cars, after 25 years of pioneering, have demonstrated 
their ability to meet the needs of this small-unit traffic. 
This development has been slow, because many mis- 
takes have been made in the design and in the utiliza- 
tion of these cars; therefore, the railroads have looked 
upon the whole development as still in the experimental 
stage. However, thé experimental stage has passed and 
we will consider the possibilities in this field of light 
transportation. 


4x Country’s growth has been due very largely 


TYPES OF RAIL-CAR 


Successful units are now on the market of various 
sizes ranging from a car that can seat 60 passengers or 
carry 30 tons of freight to a car that can seat 25 pas- 
sengers or carry 10 tons of freight. Moreover, these 
cars, in certain kinds of service, can handle trailers to 
increase their capacity, or they can be run in trains of 
several cars, using multiple-unit control, and operated 
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by one driver on the front end. These cars are capable 
of operating at. various speeds up to 50 m.p.h. and, in 
the case of the passenger equipment, they are furnished 
in accordance with the highest standard of passenger 
transportation. These miniature transportation units are 
designed in accordance with the best practice of modern 
engineering and are thoroughly dependable. Equipment 
of this kind can be operated for from 20 to 50 cents 
per car mile, a figure very much below the cost of equiva- 
lent steam transportation. 

During the present year, builders have been developing 
cars that have a useful car-floor area 9 ft. wide and ap- 
proximately 55 ft. long. Cars of this size weigh 60,000 
lb. or more when loaded and require 1 hp. for each 500 
lb. of weight; less power than this does not give satis- 
factory performance, and more power means unneces- 
sarily high operating expense. 

Storage-battery cars are in successful operation. 
Their particular field is where the distances to be run 
are short and where charging facilities and cheap elec- 
tric power are available at both ends of a run. They 
are extremely simple to operate and their mechanical 
maintenance cost is low, but their high weight, the in- 
efficiency of the batteries and the high cost of battery 
maintenance and replacement count against them. 

Gasoline-electric cars equipped with single large gaso- 
line engines that generate electric power which, in turn, 
propels the cars by motors geared to the axle, have been 
used in the past and are again being built. The extreme 
flexibility of the electric drive is of advantage and has, 
in the past, attracted several companies into this field. 
It is understood that cars of this type are again to be 
offered to the railroads. But gasoline-electric-car ad- 
vantages are offset because of the great car weight and 
the inefficiency of transforming the mechanical motion 
of the engine into electric current and transforming 
this current back into mechanical motion at the axles. 
It is also more difficult to find good operators who under- 
stand both gasoline engines and electric generators and 
motors. 

The Diesel engine is being used in Europe, where 
gasoline prices are almost prohibitive, because of its 
fuel economy. The Diesel engine is primarily a con- 
stant-speed engine, but it is always used with an elec- 
tric drive and the inefficiency of the drive counterbal- 
ances the efficiency of the engine. High first cost, great 
weight and a complicated engine that only a few me- 
chanics in this Country can operate or maintain, offset 
the advantage of the Diesel engine’s low fuel-cost. 

Hydraulic transmissions are being used instead of 
electric drives; they provide the same flexibility and are 
probably superior in efficiency. The high pressures used 
to obviate having the cylinders and the pipes of ex- 
cessive size require extreme accuracy in construction; 
consequently, they have a high initial cost. It is also 
believed that these transmissions will prove troublesome 
to maintain because of the difficulty of preventing leaks. 

Cars equipped with large single engines and mechani- 
cal transmissions are operating successfully. The com- 
pany with which I am connected has designed and built 
one of these, shown in Fig. 1, which is now going 
through severe operating tests satisfactorily. These cars 
can be built lighter than any one of the other cars al- 
ready mentioned; hence, they require less power to equal 
the performance and carrying capacity of the heavier 
types and, since their mechanical transmission is highly 
efficient, these features give this type of car a funda- 
mental advantage over the others. But, in common with 
the other cars mentioned, they have the disadvantage 





of requiring engines of higher power than those for 
which any market exists outside of the rail-car field; 
this means that quantity production of these engines 
is impossible and, without quantity production, low price 
and complete interchangeability of parts are not possible, 
The clutches and the transmission gears are necessarily 
much larger than those of motor trucks, and this makes 
gear-shifting difficult. The solution of the problem lies 
in the use of two properly synchronized powerplants 
on each car, so that both can be used simultaneously 
to propel the car. 


MULTIPLE-UNIT CONTROL 


Developing a multiple-unit control for rail-cars has 
not presented such great difficulties; in fact, not half 
as many difficulties exist as in the case of multiple-unit 
control of subway and elevated trains that have been in 
successful operation for many years. The real problem 
of remote control or multiple-unit control for rail-cars 
has been the matter of having sufficient confidence in 
the power units so that they could be operated without 
attendance. The motor-truck engine with which I am 
most familiar is an absolutely dependable unit that can 
be left running out of sight and hearing for hours. It 
is protected by a governor against over-speeding and is 
provided with a lubricating system that requires no at- 
tention other than keeping it filled. 

Without dependable units we would not dare speak 
of the possibilities of multiple-unit control but, with the 
adoption of the multiple-unit control, several advan- 
tageous features have arisen. In the first place engines, 
transmissions and other parts of the size commonly used 
in motor-truck operation can be used on rail-cars. This 
means that the cost of these parts will be kept low, due 
to the large-quantity production; also, that complete 
interchangeability will be possible due to the accurate 
methods of quantity production. A further advantage 
in the case of the company with which I am connected 
is that the repair parts for these units are available 
at almost any population center where a motor truck 
is used. Another advantage arising from multiple-unit 
control is the possibility of providing more than one 
prime-mover per car or per train. This does away with 
the disadvantage of having to distribute power to more 
than one axle, provides the advantage of greater flexi- 
bility and gives insurance against complete break-downs 
because, in case of the failure of one unit, it is always 
possible to come home on the other units. 


SYNCHRONOUS OPERATION 


The matter of successful synchronous operation of 
several power units has been brought up numerous times 
lately. This problem presents no difficulty of solution. 
Our company has had a 30-ton gasoline-locomotive oper- 
ating for the past 3 years with two powerplants that are 
driven synchronously. The division of load between the 
two powerplants is almost equal, depending upon the ad- 
justment of the carbureter. In other words, under cer- 
tain conditions, one powerplant might be furnishing 48 
hp. and the other 52 hp., but this difference is so small 
as to be immaterial. 

Considering the successful rail-car units of the size 
and the type already mentioned, it does not require much 
imagination to see the future possibilities in this field. 
Evidently no excuse can be offered for the continued 
existence of the two-car or the three-car steam passen- 
ger-train. In some places even the four-car and the five- 
car steam passenger-train might be replaced by gasoline 
rail-cars. From the character of inquiries that have been 
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Fic. 1—A RECENTLY DEVELOPED RAIL-CAR 
This Car Will Seat 51 Passengers, 12 Being Seated in the Smoking Compartment. 


and Is Driven Through Spur Gears by a Six-Cylinder 120-Hp. 
the Power Axle, Mounted in a Manner Similar to That Used for Street-Car Motors. 


5% x 7-In. 


It Provides 13% Ft. of Baggage Space 
Engine Set Crosswise. The Transmission Is on 
A Controller of the Type Shown in 


Fig. 3 Regulates the Engine Speed and the Gears Are Shifted Electro-Pneumatically Through Air Cylinders Having Pistons 


Connected to the Shaft That Carries the Shifter Forks and the Clutch Lever. 


Air Admission Is Controlled by a Magnet; 


the Work Is Done by Air Pressure 


made, railroad men are evidently very much alive to these 
possibilities. 
GASOLINE-RAIL-CAR FIELD 


The obvious location for the gasoline rail-car is, of 
course, on the non-paying branch-line where the abandon- 
ment of all service is being considered. Rail-cars in these 
locations have generally paid for themselves in a year or 
less, partly due to the decrease of operating expense and 
partly to the increase in traffic that takes place with the 
use of better equipment. But an equally good location 
for rail cars, especially for operation in multiple-unit 
trains, is the in-between and local service on main lines. 
The profit from the introduction of rail-cars for this ser- 
vice comes from two sources: first, a reduction in oper- 
ating expenses as compared with the steam train and, 
second, a saving in the operating expenses of the main- 
line express-trains, which can make better schedules and 
will not have to stop so frequently, with an efficient pick- 
up service operating between principal stations. A third 
possibility for the gasoline rail-car in multiple-unit trains 
is in connection with the electrified terminals in large 
cities. Around these large terminals lies a definite zone 
beyond which it does not pay to electrify the road on ac- 
count of the tremendous first cost and the scarcity of 
traffic; but, beyond the electrified zone, a demand exists 
for a certain amount of suburban service, say for trains 
on hourly headway. It is, of course, objectionable 
to operate by steam into the terminal; on the other hand, 
it is objectionable to make passengers change to the 
electric trains at the edge of the electrified zone. Some 
roads haul the electric equipment with a steam engine for 
this outer suburban service but this is also objectionable 
and costly. The gasoline rail-car is ideal for this ser- 
vice, in that it can give a service equivalent to that in 
the electrified zone and through runs can be made to the 
terminal without any change of cars. 

So far, with very few exceptions, all gasoline-rail-car 
development has been in the field of passenger service. 
However, there is no reason why an almost equal field of 
Operation could not be found in the line of transporting 
freight. The American freight-car is too large a unit of 
transportation for many conditions; it is ideal for the 
long-distance mass-transportation in this Country, but 
the European type of freight car is more suited to much 


of the local freight service here. Railroads are alive to 
this condition and are working on various schemes to 
overcome the difficulty. The container car used by the 
New York Central Lines is an example of one method; 
other railroads are adopting the motor truck. Both these 
ideas are good and should develop a large field of minor 
transportation. 

However, another type of minor transportation exists 
which the foregoing methods will not take care of, 
namely, the handling of an occasional carload without 
breaking bulk; for example, a branch line of some West- 
ern road that may originate 2 or 3 carloads of grain per 
week or the case of some Eastern road that has a branch 
line on which is located a small industry that receives 
perhaps 2 carloads of coal per week. A large part of the 
saving that can be made from the adoption of rail-cars 
will be lost if it is necessary to maintain steam service to 
meet these freight situations. While all the development 
of rail-cars has been in the direction of passenger traffic, 
no difficulty will be encountered in handling a limited 
amount of freight traffic. A small gasoline locomotive 
of about 30 tons can be built to handle the four and five 
cars necessary in these situations. Moreover, freight- 
car bodies can be put on the existing type of rail-cars to 
handle the less-than-carload freight. The way is thus 
open for the abandonment of steam as a motive power in 
many places, with the consequent large saving of operat- 
ing cost. The rail-car has come to stay, without ques- 
tion. Year by year the number of people breaking into 
the rail-car business has increased, and the number of 
cars put into service is increasing at a rapid rate every 
year. 


SPECIFIC RAIL-CAR DEVELOPMENT 


The ACP type of rail-car is the result of several years 
of effort and experiment to produce a rail-car that would 
measure-up to several requirements. In the first place, 
the scheme of design must be such as to have the flexi- 
bility necessary to meet the demand for different types of 
rail-car of various sizes and powers. The demand for 
railcars as expressed by the various railroad companies 
calls for a number of different types of car. Some rail- 
roads are interested in a very small car that will seat 
perhaps 30 people, carry a small amount of baggage and 
provide perhaps over 60 hp. Others are interested in 
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cars capable of handling 50 to 60 passengers and baggage 
and having a powerplant of about 100-hp. capacity. A 
third class of possible customers is interested in rail- 
cars having the capacity of a small two-car train and 
about 200 hp. in the driving unit. 

It appeared to us very early in the game that the de- 
mand for rail-cars of any class would be relatively small 
at first and that, if any economical design were to be 
worked out, the same design must be adaptable to all the 
foregoing demands. The cost of development of this kind 
of apparatus is very great but, more important than the 
cost; are the matter of time and the securing of the neces- 
sary personnel to take care of development. For these 
reasons it was seen very clearly that progress could be 
made in the development of this field only by working-up 
a design that would be capable of being combined and 
adapted to the needs of all the various users. After de- 
ciding upon the development of an interchangeable uni- 
versal power-unit, the next question that arose was in 
regara to the size of this unit and, after some considera- 
tion, it was finally decided that 60 hp. constitutes the 
best size of individual power-unit. 

One of the points leading up to ‘this choice was the de- 
sirability of applying a drive to not more than one axle 
of each power unit. The final drive to the axle requires 
the use of flexible joints to take care of all the various 
motions that occur between the axle and the frame of the 
truck. If it is necessary to divide the power from one 
prime-mover between two axles, the mechanical complica- 
tions of this flexible drive are considerably increased; 
this seemed sufficient reason for not making the prime 
mover of greater power than an amount that could be 
used on one axle and, after some study, the amount of 
energy was: found to be in the neighborhood of 60 hp. 
While this statement may be challenged by some of the 
présent builders of rail-cars who are using large prime- 
movers and distributing power to more than one axle, our 
reasoning in this matter is well substantiated by the 
many years of experience of the electric-railway people. 
Years ago the Westinghouse Company, in connection 
with the Pittsburgh street railway interests, experi- 
mented with the use of large electric motors and power 
distributed mechanically between two axles, instead of 
using individual motors on each axle. The theory was 
that the large motor would be cheaper in first cost and 
easier to maintain; but the results of these tests proved 
the opposite, on account of the difficulties with the power- 
distribution mechanism. Our choice of 60 hp. per axle 
is also warranted by the experience of the electric rail- 
ways with cars of thé weights we are figuring on in this 
class of service. 

Having determined on the use of separate unit power- 
plants of about 60 hp. per axle, a large number of other 
advantages immediately appeared that had not entered 
into the original consideration. In the first place, 60 hp. 
is just about the power of the largest-size motor-truck 
engines. Here was an opportunity for a tremendous 
saving in cost. Instead of using an engine that is built 
by expensive hand-methods in quantities of, at most, sev- 
eral hundreds per year, we are able to use engines -that 
are being produced in quantities of thousands per year 
by the most accurate quantity-production methods. This 
assures absolute uniformity and interchangeability as 
well as extremely low cost. After going further into the 
detail design of this power unit, we found it was alsa 
possible to use, with slight modification, standard trans- 
mission parts with the same saving as on the engines. 
Finally, it was found possible to use a large number of 
other standard motor-truck parts in this design, such as 





shafts, cooling system, driving gears, clutches and the 
like. 


CLUTCH REQUIREMENTS AND DESIGN 


Clutches are an element that has always been a source 
of trouble in the development of rail-cars. When the 
operation of the friction clutch is considered, it will be 
realized that it is one of the poorest mechanical devices 
in existence. As a transmitter of energy, a friction 
clutch at the start has an efficiency of zero; that is, one 
shaft is,rotating and the other is standing still and no 
power is being transmitted. When the clutch has fin- 
ished dofng its work it has an efficiency of 100 per cent; 
that is, the driving and the driven shafts are at the same 
speed and the full torque is being transmitted. Roughly, 
during the time the clutch is being used for its function 
of bringing the two shafts to the same speed, its awerage 
efficiency might be said to be 50 per cent and the other 
50 per cent is therefore wasted in heat or in work such 
as tearing the friction surfaces to pieces. This 50-per 
cent component of lost energy in a clutch is not such a 
serious matter in small clutches, but more attention must 
be paid to this wasted energy as the amount of power 
transmitted by the clutch becomes greater. Theoretically, 
it is possible to design a clutch to transmit any amount 
of horsepower, provided proper arrangements for cooling 
and sufficient surface to withstand wear and tear are 
furnished. This has been done in the case of very large 
oil engines used on submarines, but such clutches are 
very expensive in first cost and very heavy and difficult 
to maintain. The ordinary types of automobile or tractor 
clutch are not satisfactory when applied to a railroad 
vehicle and called upon to transmit very large amounts of 
power. We found this matter of clutches to be one of the 
important unexpected advantages arising in our ACP 
design. We are not only using a clutch that has been 
proved out during many years of use on trucks, but we 
are not attempting to transmit so much horsepower to 


our clutch as to require special designs to take care of 
waste energy. 


THE ACP RAIL-CAR DESIGN 


This design consists of elements that can be com- 
pounded in various ways to produce rail-cars capable of 
meeting almost any one requirement. The first element 
consists of a four-wheel power-truck having an engine 
and transmission and driving to one axle. The power 
truck is complete in every detail; it has a gasoline-supply 
system,.a cooling system and an exhaust system, as well 
as an air compressor and an electric generator. The 
second element consists of a car body that, within certain 
limitations, may be of any design to suit the needs of the 
purchaser. The limitations on this body are first, those 
of weight consistent with the schedules desired and the 
power available; second, the provision of trap doors at 
certain points in the floor for the inspection of appara- 
tus on the power truck. Most of the inspection work on 
the power truck can be accomplished from the ground, 
but trap doors in the car floor, as shown in Fig. 2, are 
desirable for some light maintenance work. For heavy 
maintenance work, it is more practicable to take the 
power truck out from under the. car body. The trap door 
over the power truck should be approximately 6 ft. long 
and 30 in. wide, this being no greater in size than the 
trap door provided in most trolley cars. 

Another requirement in the body design is a limitation 
as to the floor height over the power units. At this point 
the car. floor cannot be much less than 56 in. above the 
rail. This is not an extreme dimension, as many steam- 
railroad cars are built with a floor height of 52 in. above 
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Fic. 2—Car-FLooR WITH TRAP-Door To AFFORD ACCESS FOR POWER- 
TRUCK-APPARATUS INSPECTION 
Most Power-Truck Inspection Can Be Accomplished from_ the 


Ground, but Trap Doors in the Car Floor Are Desirable for Some 

Light Maintenance Work. For Heavy Maintenance Work, It Is 

More Practicable To Remove the Power Truck. The Trap Door 
Should Be Approximately 6 Ft. Long and 30 In. Wide 


the rail, and some interurban cars have floors as high as 
56 in. above it. Apart from these limitations, the car- 
body design may be anything the customer desires as re- 
gards the type of construction and the interior design. 
To meet the requirements as expressed by a number of 
railroad men, we are now building two sample cars; each 
has a body 54 ft. long. One is of the center-entrance 
type, has 261% ft. of baggage-space and seats for 30 pas- 
sengers; the other is of end-entrance design, for all- 
passenger service, and has seats for 60 persons. 


CONTROL EQUIPMENT 


The third element of the design concerns the control 
equipment. This control equipment, shown in Fig. 3, is 
somewhat similar to the equipment used on subway and 
on elevated-railroad trains. It comprises a controller for 
the engine, provision for shifting gears and an airbrake 
valve of the same type as that used on many interurban 
cars; also an indicating system to furnish the driver 
with certain indications as to the operation of the power 
units. The only other equipment necessary on these cars 
is a storage-battery to go with the generating equip- 
ment; it also serves to operate the control as well as the 
lights. 

With these three elements, namely, a power truck, a 
car body and control equipment, it is possible to make 
up a large number of combinations. The simplest com- 
bination would consist of one power truck, a small car 
body with a trailer-truck at the other end and one con- 
trol. This would provide a car similar to the present 
small rail-cars that we and other companies are building. 
The car would be able to travel at full speed in either 
direction but would be controlled at one end only. A 
second control equipment might be added to this car, to 
provide for operation from either end. Instead of using 
a trailer-truck under one end, the car body might be 
made larger and a power truck might be used under each 
end. This would give the car double the power of the 
first one and afford control from either end. This is the 
type of car we are now building. 

By installing the necessary train-line coupler-connec- 
tions at the ends of such a car, it would be possible to 
couple two or more similar cars together to form a mul- 
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tiple-unit train, each car having its own power units but 
all operated from any control position on the train in the 
same manner as on subway or elevated lines. Other 
variations of these combinations are possible; for in- 
stance, trailer cars without power but provided with con- 
trol equipment might be used in conjunction with power 
units to form a train that could be operated from either 
end but that would have less power and’ be less costly 
than a train made up of cars each having its ‘Own power 
unit. It has moreover been found possible, although the 
detail designs have not yet been made, to provide a ‘four- 
wheel power-truck having two powerplants, thus making 
a power unit double the size of the one we have now de- 
veloped. No great demand for such a unit exists in the 





Fic. 3—CoONTROL EQUIPMENT FOR RAIL CARS 


It Is Somewhat Similar to the Control Equipment 
Used on Subway and on Elevated Railroad-Trains, 
Comprising a Controller for the Engine, Provision 
for Shifting Gears, an Airbrake Valve of the Same 
Type as That Used on Many Interurban Cars and 
An Indicating System To Furnish the Driver with 
Certain Indications as to the Operation of the Power 
Units. The Storage-Battery That Accompanies the 
Generating Equipment Serves Also To Operate the 
Control and Supplies Current for the Lights 


straight rail-car field, but a possibility for such a unit 
will be found in the development of a small locomotive 
to handle light-freight work on branch lines where the 
passenger service is hand!ed by rail-cars. 

In addition to the great flexibility in the combination 
of power units, car bodies and control, it is possible to 
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secure further flexibility by variations in the final driv- 
ing-gear ratio on the power units. A power unit can be 
built which will have a maximum safe operating speed 
of 60 m.p.h. or of 30 m.p.h. with corresponding differ- 
ences in the tractive efforts available. The road that 
wants high-speed service would use a high-speed unit 
and would not attempt to operate trailers. The road that 
has heavy grades or the road that is satisfied to give 
slow-schedule speeds and use a trailer will employ a 
slow-speed unit. Moreover, the change in gear ratio is 
an operation that is easily performed in not more than 
4 or 5 hr. 


DETAIL DESIGN OF THE VARIOUS UNITS 


The truck design consists of a pressed-steel riveted 
frame carried on American Railway Association 44-in. 
Class-A axles having 334 x 7-in. American Railway Asso- 
ciation journals. The wheels will be of rolled steel, 30 
in. in diameter. The journal boxes are carried in cast- 
steel pedestals riveted to the main frame. Coil springs 
are provided over the journal boxes. A cast-steel tran- 
som tieing the two truck side-frames together supports 
a cast-steel bolster on two semi-elliptic bolster-springs. 
A foundation brake of simple design for a body-mounted 
cylinder is furnished to provide a total brakeshoe pres- 
sure of 85 per cent on the light weight with a 50 lb. per 
sq. in. cylinder pressure. The bolster of the truck is 
set off-center so as to throw two-thirds of the weight on 
the driving axle. The brake leverage provides for simi- 
lar proportion in braking. A pilot will be furnished, one 
attached to each truck at the outside end. 


POWERPLANT 


Each truck will be furnished with a powerplant, 
mounted on the truck; it consists of our AC 5 x 6-in. 
four-cylinder engine capable of developing a maximum 
of 60 hp. Through a dry-disc clutch and a universal- 
joint, this engine is connected to a transmission that, in 
turn, is connected through a universal-joint to the gears 
on the driving axle. These drive gears consist of a dual 
reduction in which the drive is connected to a bevel gear- 
ing that is, in turn, connected to spur gearing mounted 
on the axle. Provision is made at this point for several 
different gear-ratios, depending on the service in which 
the car is to be placed. The engine is equipped with the 
other necessary auxiliaries, all mounted on the same 
truck and consisting of a cooling system, a gasoline-sup- 
ply and an exhaust system. From a power take-off gear 
mounted on the transmission, provision is made for the 
air compressor. The air compressor is a 342 x 4-in. size 
that delivers 10 cu. ft. per min. when running normally 
at 378 r.p.m. 

For these rail-cars, the control consists of several 
parts. First, we provide for control of the engine; sec- 
ond, for control of the shifting of gears; and third, for 
control of the auxiliaries. 

Control of the engine is secured electrically through 
an electric controller at each operating position. By 
this controller a circuit is energized which closes a relay 
that puts the ignition system into operating condition. 
This circuit remains energized all the time the engine is 
running and, in case of failure of this circuit, the engine 
will stop. A second circuit from the controller is ener- 
gized and closes a relay that supplies electricity to the 
starting motors of the engine; this provides for cranking 
the engine when starting. Three other circuits from the 
controller provide, by magnets, for moving the engine 
throttle to a number of different positions, thus giving 
control over the power output. Two additional circuits 
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from the controller provide for the adjustment of the 
points of ignition by advancing or retarding the mag- 
neto. A return circuit from each engine to each con- 
troller shows, by a light indication to the operator, that 
the ignition circuit is energized, that the engine is run- 
ning and approximately how fast. 


CONTROL OF THE SHIFTING OF GEARS 


The control of the shifting of the gears is accomplished 
electro-pneumatically. The actual shifting of the gears 
is accomplished by air cylinders, the pistons of which are 
connected to the shafts that carry the shifter forks and 
the clutch lever. The various movements are interlocked 
against each other mechanically so that, even in case of 
failure of the electric or the air equipment, it is impos- 
sible to damage the transmission. The admission of air 
to the operating cylinders is secured by electrically oper- 
ated valves. The control of these valves is secured by 
nine circuits from the controller; they are capable of 
providing for the operation of the car in four speeds 
forward and four speeds reverse, as well as for operating 
the car in neutral when coasting. The air supply for 
this control equipment is taken from the airbrake system 
through a special reducing-valve that provides reduced 
pressure. A _ special reservoir, protected by a check 
valve, is carried on each truck to act as a reserve supply 
in case of the failure of the hose connection between the 
car body and the truck. 


CONTROL OF AUXILIARIES 


Provision is made in the electrical control for certain 
auxiliary functions. Means are provided for holding the 
clutch out temporarily while coasting, but without shift- 
ing gears; for operating the sanders that are mounted on 
the trucks; and for operating a signal buzzer at each 
control position. 

In all the foregoing controls, reference is made to the 
control of only one unit; but, as all of these controls are 
automatic in operation, it is possible to operate more 
than one in parallel and this will be the case on a single 
car having two power units. It is, of course, possible to 
operate two or more cars in parallel, thus furnishing 
multiple-unit operation. Receptacles and jumpers will 
be provided for operating the car in multiple with others. 
It is also possible to cut-out one or more power units at 
any time. 

In connection with the control equipment on these cars, 
and particularly with regard to the mechanical part of 
the transmission and control: The transmission consists 
essentially of a standard motor-truck gearbox of the type 
we use on our largest trucks and which is amply designed 
to carry the load; and the shafts and the gears and the 
bearings used in this transmission are all interchange- 
able with truck parts that are carried in all our service- 
stations. The case, however, is of special design and pro- 
vides some features not found in a motor-truck trans- 
mission; in it, ahead of the main transmission-gearing, 
we provide a spline shaft on which two sliding gears are 
mounted. The drive from the engine comes through the 
clutch to this spline shaft first and, by these sliding 
gears, either the countershaft or the main shaft of the 
transmission can be driven. This provides for reversing 
the drive and, at the same time, for utilizing all four 
speeds in either direction. The remainder of the gears 
and the shafts in the box are similar to those in the 
truck transmission and provide four gear-ratios with a 
direct drive to the fourth. 

The shifting of these various gears, that is, the re- 
versing gears on the short spline-shaft and the ratio 
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gears on the main shaft, is accomplished by air cylinders 
connected to rods that carry shifter forks in the usual 
manner. In addition, a rod that operates across the 
former rods and acts as a lock on the gears when they are 
shifted is provided. This interlock is equipped with a 
number of keys that match-up with notches on the 
shifter rods, and the interlock rod is connected to an 
electrical interlock switch that has an important func- 
tion in the control. The mechanical function of this in- 
terlock rod is to prevent the shifting of any gears until 
the interlock rod and its attached switch are in the “out” 
position; and, conversely, the interlock rod and its at- 
tached switch cannot go into the “in” position until the 
gears are shifted all the way home. This rod performs 
a further function of locking the gears in mesh so that 
it is possible, after the gears are shifted, to release the 


.air from the cylinders and thereby save the loss of air. 


In addition to this mechanical interlock, a small rocking 
interlock is located between the shift rod for the first and 
second gears and the shift rod for the third and fourth 
gears. This rocking interlock merely prevents any pos- 
sibility of moving one shifter while the other is in any 
other than the neutral position. This is merely for extra 
protection, as it is only possible to have such an occur- 
rence if two electrical failures should occur at the same 
time. The control of the gear shifting and the synchron- 
izing of this control between several power units is se- 
cured by this mechanical interlock and a small electrical 
relay that is mounted in a cabinet on the side of the 
truck. 

The operation of the relay is as follows: As soon as 
the driver presses down on the handle of the controller so 
as to move it from notch to notch, the circuit through the 
relay is closed and this puts the relay in the “in” position. 
This relay then remains in the “in”. position until all the 
gears in all transmissions have come to neutral. The 
gears are brought to neutral as soon as the mechanical 
interlock is moved out by centering springs on the gear- 
shifter shafts. After all the gears in all transmissions 
have come to neutral and if by that time the driver has 
released the latch on the controller in the new notch to 
which he desires to shift, the relay then drops out and 
thereby establishes the circuit for operating the shifter 
valve on the air cylinder to throw the proper gear into 
mesh. When all these gears are in mesh and the inter- 
lock is in place, locking them in, the circuit is then 
broken; this permits the clutch to come in. It will be 
seen from the foregoing that the gear shifting on a num- 
ber of power trucks is synchronized perfectly. 

This synchronizing operation has three steps: First, 
the bringing of the gears to the neutral position that in- 
cludes, of course, first throwing the clutch out; second, 
the shifting of the gears into the new position; and 
third, allowing the clutch to come in again. Each of 
these operations must be complete on all trucks before 
the succeeding operation can start. 

As to synchronous operation of the power units, the 
various engines on the different power trucks that drive 
a car are all connected together mechanically through the 
track and, therefore, will run at the same speed. In case 
the wheels should slip on any one truck, the governor on 
that engine will prevent the engine from racing, or 
running away. The control of the throttle on these cars, 
as well as the control of the spark position, is’secured by 
three magnets that are connected together so that the 
plunger of one magnet adds its pull to the plunger of the 
next magnet and so on. The first magnet is made with 
an air-gap of. % in., the second has an air-gap of 14 in. 
and the third an air-gap of 4% in. By combining the pull 
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of one or more of these magnets it is possible to secure a 
motion from zero to 7% in., advancing by eighths of an 
inch. This provides eight definite positions of throttle 
control which will be the same on all engines. The divi- 
sion of power between gasoline engines driving the same 
load and running at the same speed with identical 
throttle settings will divide up on an almost equal basis, 
depending on such minor matters as carbureter setting, 
condition of the engine, amount of compression and the 
like. The difference between any two engines is not 
likely to be more than from 5 to 10 per cent. 


ENGINE-PERFORMANCE INDICATION 


One other feature provided on these cars is the return 
indication to the driver, from the engine, of the engine 
performance. On each engine a contact device is driven 
from the camshaft, which makes a contact every revolu- 
tion of the camshaft or every other revolution of the en- 
gine. These contact devices on each engine are connected 
to different supply wires in the train line, which connect 
to indicator lamps at the driver’s positions. The current 
for these circuits is taken from the same current supply 
that is provided for the ignition of the engine. It is 
evident, therefore, that these indicator lamps will flash 
every other revolution of each engine and that they will 
indicate to the driver the approximate speed at which the 
engines are running, whether the wheels are slipping on 
any unit and whether the ignition circuit is operating 
properly. 


CAR BODIES 


The third element in the various combinations is the 
car body. The design of this element can be made almost 
anything to satisfy the requirements of the railroad. It 
is not necessary to make very much comment on this de- 
sign, as the users of rail-cars are more familiar with 
their own needs than we might be. The series of rail- 
cars we are bringing through now is designed with the 
very best equipment; the cars have high-grade standard 
railroad-car seats, shown in Fig. 4, and are provided with 
vestibules, saloons, high-grade train-lighting equipment 
and hot-air heat. In choosing equipment for these cars, 
it is important to select light-weight equipment so far as 
possible, for it should always be kept in mind that a rail- 
car has a limited amount of power available and that 





Fic. 4—PRESENT CaAR-Bopy DESIGN AND EQUIPMENT 


Rail-Cars Now Being Built Have High-Grade Standard Railroad- 
Car Seats and Are Provided with Vestibules, Saloons. High-Grade 


Train-Lighting Equipment and Hot-Air Heat. Light-Weight Equip- 

ment for These Cars Is Desirable. because a Rail-Car Has a 

Limited Amount of Power Available and Every Pound of Reduction 

in the Weight of the Equipment Represents an Additional Pound of 

Pay-Load That Can Be Carried, but Extremes of Light Weight of 
Such Equipment Should Be Avoided 
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every pound of reduction in the weight of the equipment 
means an additional pound of pay-load that can be car- 
ried. However, in lessening the weight of the equipment, 
no reason exists for going to the extremes that some 
builders have adopted and for using equipment that will 
not give service. For example, some of the seats on the 
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market, such as are used in motorbuses, have been ap- 
plied on some rail-cars; but they will not withstand the 
ordinary wear and tear of railroad usage. Likewise, no 
reason can be urged against making the lighting, heating 
and ventilating equipment of these rail-cars as good in 
every way as that provided for the best railroad service, 


MOTORIZED RAILROAD EQUIPMENT 


BY E. J. BRENNAN’ 


A BRIEF summary of the history of motor rail-car 

equipment on the railroad represented by the 
author is given in his paper. Three gasoline-driven 
rail-cars were put into operation in 1910. The engine 
used for each car was a six-cylinder, 10 x 12-in., slow- 
speed, four-cycle reversible-type having overhead 
valves, an open crankcase and a 200-hp. rating, but 
experience has proved that the four-cycle reversible- 
type engine equipped with an air-operated starting- 
apparatus makes rather a complicated unit that is the 
cause of many difficulties. Details are given concern- 
ing these first three cars, their performance and the 
changes made in their equipment. 

In 1922, a two-car train consisting of a motorcoach 
and a trailer was installed. The coach is 28 ft. long, 
has a 12-ft. baggage-space, carries 30 passengers and 
weighs 28,000 lb.; the trailer is 32 ft. long, weighs 
17,000 lb. and seats 36 passengers. Equipped at first 
with a four-cylinder 65-hp. engine, this was found to 
be of insufficient capacity and a six-cylinder 105-hp. 
engine was substituted. Other changes have been 
made since and these are specified. Experience with 
the rail-cars thus far specified showed that any future 
units, and particularly two-car trains, must be of light 
construction and of sufficient ruggedness to operate on 
steam-railroad lines. 

The next installation was a single-unit rail-car 
weighing 30,000 Ib. and having capacity for 38 passen- 
gers. It has a 65-hp. four-cylinder engine and op- 
erates very successfully over a daily 185-mile run 
through level territory. After inaugurating a new set 
of motor rail-car stations at public-highway crossings 
along this route, passenger business for this particular 
unit increased. 

A train consisting of a large motorcoach and a 
trailer, powered with a 225-hr. marine-type engine, 
was then installed and operated over a 216-mile route. 
The coach seats 30 passengers and has a 16-ft. bag- 
gage-space; the trailer seats 44 passengers. These 
gasoline-propelled rail-cars and trains are driven by 
steam-railroad engineers. The last-mentioned train 
has operated so successfully that the company has 
ordered two more similar trains of even larger capac- 
ity and, in addition, a gasoline-electric single-unit rail- 
ear. The operating and maintenance costs of the equip- 
ment mentioned are tabulated. 

Some general requisites for stability, reliability and 
low total costs for rail-car utilization are that an en- 
gine of sufficient capacity be provided to enable it to 
operate normally at not more than 60 or 65 per cent 
of its maximum power; that lighting arrangement, cur- 
rent generation and current storage be improved; that 
passengers be made more comfortable; that the cooling 
capacity be made ample for the engine; that U. S. 
Standard and not S. A. E. Standard bolts and nuts be 
used; that all parts be made accessible and that parts 
be standardized. 


OTOR rail-car equipment was first installed by 
the company I represent in 1910. In that year it 
placed in revenue service three gasoline-driven 


rail-cars, Nos. 1000, 1001 and 1002. These cars, one of 


2Superintendent of motive power, Chicago Great Western Rail- 
road Co. 





which is shown in Fig. 5, were equipped with what is 
known as the type-A engine that is rated as a 200-hp, six- 
cylinder, 10 x 12-in. slow-speed ' reversible four-cycle 
engine having overhead valves and an open crankcase, 
The engines on all rail-cars of this make, regardless of 
the type, are located on the front driving-truck and are’ 
bolted and riveted to the truck frame. Our experience 
with these cars has developed that the four-cycle re- 
versible-type of engine was and is the direct cause of 
many difficulties, owing to the fact that twice as many 
points of wear in the camshafts and timing arrange- 
ments are present; and this fact, together with the in- 
clusion of an air-operated starting-apparatus, makes 
rather a complicated unit. The ignition system consists 
of a high-tension magneto of special design, constructed 
to run in either direction, and a timer having six vibrat- 
ing coils and using either storage batteries or dry 
cells. The carbureter is located in the center of the 
engine and has long intake-manifolds. 

A sprocket wheel is located in the center of the crank- 
shaft; from it a 4-in. silent chain carries the power 
to the clutch and the transmission located on the driving 
axle. Only low and direct speeds are used and, as the 
engine is reversible, they are used in either direction 
the car is operated. When necessary to resort to the 
reverse motion, a requirement frequently experienced 
on a single-track railroad, it is necessary to stop the 
engine and start it in the reverse direction. The ordi- 
nary air-compressing equipment has been found inade- 
quate, owing to the heavy demands made on compressors 
in present-day service in that frequent highway-crossing 
signals must be sounded with the air-whistle; this 
seriously depletes the supply of air and causes delay, 
until the pressure is restored, in turning the engine 
over in the reverse motion. The auxiliary air-com- 
pressor, which is a combined gas engine and air-pump, 
is a part of the equipment and does what we consider 
a fair job when the compressor and engine are in first- 
class mechanical operating-condition. The foregoing 
gives an idea of some of the complications that have 
been experienced with this type of equipment. 


PERFORMANCE OF FIRST RAIL-CAR EQUIPMENT 


On motor rail-car No. 1000 we installed, in 1915, a 
type-C engine that differs somewhat from the type-A 
engine in that it is a T-head engine having a greater 
water-cooling capacity around the cylinders and the valves. 
This type-C engine also has a closed crankcase and is 
equipped with the splash system of oiling. On the type- 
A engine, each bearing is lubricated through an oil-pipe 
from a 14-feed mechanically operated lubricator, in con- 
trast to the splash system of oiling the type-C engine. 
The intricacy of such mechanism in railroad service can 
be appreciated readily, the equipment being too easily 
damaged or broken so as to cause hot bearings. This 18 
especially true in localities where the railroad companies 
are obliged to use gasoline-driven cars on branch lines 
not equipped with shop facilities to inspect and give at- 
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tention to such parts at frequent intervals. Considerable 
reductions in maintenance costs have been realized 
through the use of the type-C engine in preference to 
the type-A engine, because the general design is more 
simple and it is constructed to withstand the service for 
which it was built better than the type-A engine can, 
put it is necessary that first-class workmanship be done 
on the connecting-rods and the crankshaft bearings so 
that the full benefit can be realized from the type-C 
engine in this respect. We determined that the type-C 
engine operated at the very high compression of approxi- 
mately 6 1/3 atmospheres and, when being used on grades 
or for pulling a trailer, it was very noisy and caused 
some discomfort to the passengers. Brass rings 7% in. 
thick were applied under the cylinder-head; this reduces 
preignition, eliminates feeding so much water and, in 
consequence, increases the power with a corresponding 
reduction in fuel. This change reduced the compression 
to approximately 4% atmospheres. 

On motor rail-car No. 1001 we have applied individual 
kerosene carbureters for each cylinder. These are much 
more flexible and the car performs better because the 
engine can be balanced and a more even torque obtained 
than with the standard equipment. These cars operate 
for about 35 cents per mile, total operating and main- 
tenance costs, except motor-rail car No. 1000 that, 
in regular service, pulls a 35-ft. trailer for mail and ex- 
press. This two-car unit average cost is 40.14 cents 
per mile. 

The coach of this type of rail-car is well-constructed 
and built to overcome wind resistance. The body proper 
is 72 ft. long and has a seating capacity of 83 passen- 
gers. The heating of the car is accomplished by coils 
heated from the engine but, owing to the fact that we 
operate these cars in Minnesota where the climate is 
rather cold we have, as a measure of safety, installed 
coal-burning stoves for use whenever it becomes necessary 
to stop the engine. The weight of this type of rail-car, 
empty, is approximately 35 tons. 

Our everyday encounter with the foregoing details 
encouraged the use of a lighter, more flexible unit; a 
unit of sufficient stability to be operated in the same 
service, yet simple enough so that, where they are used 
in branch-line service, the average mechanic or engineer 
can make minor repairs successfully and keep the cars 
away from the repair shops for a longer period. 


Two-CAR TRAIN EQUIPMENT AND PERFORMANCE 


Our next addition of gasoline-driven equipment was 
the installation on our line of a two-car train consisting 
of a motor rail-coach and a trailer. It was placed in 
service in the early part of 1922. The motorcoach of this 
train is 28 ft. long, has a 12-ft. baggage space, carries 
30 passengers and weighs 28,000 lb. The trailer is 32 
ft. long, weighs 17,000 lb. and has a seating capacity of 
86 passengers. In the development of this train, the 
railroad engineers cooperated with the automotive en- 
gineers and were governed in large measure by their 
advice. This train was equipped originally with a four- 
cylinder 65-hp. engine, but it needed only a trial trip to 
prove that the engine was not of sufficient capacity, and 
a six-cylinder 105-hp. engine was substituted at once. 
After this change was made and the train had been placed 
in revenue service, we found that the radiation supplied 
for the 65-hp. engine was not sufficient for the 105-hp. 
engine and that the drive was not substantial enough. 
Frequent changes have been made in this unit and, at 
present, we are installing heavier shafts and joints of 
more than double the strength of the original equipment, 
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Fic. 5—Type or RariL-CarR First INSTALLED, IN 1910 
This Type Was Equipped with a 200-Hp., Six-Cylinder, Slow-Speed, 
Reversible, Four-Cycle Engine, Having Overhead Valves and an 
Open Crankcase. It Was Located on the Front Driving Truck and 
Bolted and Riveted to the Truck Frame. The Coach of This Type 
of Rail-Car is 72 Ft. Long and Has a Seating Capacity of 83 
Passengers. Its Weight, Empty, is About 35 Tons. Later Changes 
Included Installation of an Engine Having a Closed Crankcase and 
Splash Lubrication 


with the expectation that we will derive greater benefit 
therefrom. The original trucks under this first gasoline- 
driven train were equipped with ball bearings of suffi- 
cient capacity to carry the load but not having adequate 
strength to withstand the frequent severe shocks of 
striking rail-joints, crossings and the like which are 
encountered in railroad service. We found that the balls 
would chip; this would lock the bearings, cause the axle 
to turn and result in failure. Also, the trucks were rigid 
and caused undue vibration; regardless of how we bolted 
the various appurtenances to the trucks, they would in- 
variable shake loose. All this, coupled with frequent 
complaints from the passengers regarding poor riding 
qualities, made it necessary to change the design and 
this was done. 

The original oiling system apparently was of suffi- 
cient capacity for commercial use, but it would not 
supply the engine and the bearings properly on the 
scheduled runs in railroad service. This made it neces- 
sary to install a larger oil-pump that produces a pres- 
sure of about 40 lb. per sq. in. on the crankshaft at 
full speed. With the original oiling system, we expe- 
rienced an average of one connecting-rod failure each 
week; but, since the oiling system has been increased 
to have a greater capacity, we have experienced periods 
of 4 months before it became necessary to remove even 
a very thin shim. 

This two-car train operates between McIntire and 
Waterloo, Iowa, and makes the round trip every day, a 
distance of 184 miles. Between Oelwein and Waterloo, 
a distance of 261% miles, with three intermediate stops 
required, the schedule time is 50 min.; the train ac- 
complishes this daily without any apparent trouble. The 
heating system in the motorcoach is supplied from the 
exhaust of the engine, but the trailer is heated by a 
hot-water circulating system. The original starting and 
lighting systems were connected to the same storage- 
battery and, during the layover period at night when 
the train was being cleaned and the lights were used 
for even a short period, the battery would become ex- 
hausted to a point at which not enough energy was left 
to operate the starter. To overcome this, we installed 





Fic. 6—MororcoacH M-205 anp TRAILER MT-206 
The Coach Has a 225-Hp. Marine-Type Engine, Seats for 30 Pas- 


sengers and a 16-Ft. Baggage-Space. The Trailer Seats 44 Pas- 
sengeérs. This Train Is erated 216 Miles Per Day, Very 
Successfully 
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an independent generator and battery for the lights. Not- 
withstanding the many features in this train which were 
really of an experimental nature and needed additional 
engineering, we were not discouraged. We continued to 
improve and strengthen the equipment as weaknesses 
developed, and our records indicate that this train is 
operating now at a cost of about 28 cents per mile. Our 
experience with cars Nos. 1000, 1001 and 1002 and with 
the subsequent two-car train taught us that any future 
units, particularly two-car trains, must be of light con- 
sruction and of sufficient ruggedness to operate on steam- 
raliroad lines. 


SINGLE-UNIT RAIL-CAR OF 1922 


Our next addition of gasoline-driven equipment was 
our single-unit rail-car, M-400. This car weighs about 
30,000 lb., has a seating capacity of 58 passengers and is 
equipped with a special 434 x 6-in. four-cylinder engine 
that develops approximately 65 hp. This car is being 
used very successfully on what we consider a light run; 
it operates between Shannon City, Iowa, and St. Joseph, 
Mo., and makes the round trip of 185.2 miles every day. 
To date, this car has operated a total of more than 60,000 
miles without receiving a thorough overhauling, but it 
must be overhauled before another 5000 miles of running 
is completed. This unit operates very successfully in the 
service to which it is assigned; the territory is level and 
the schedule is slow. While the number of miles run per 
day is equivalent to the mileage made by the two-car 
train between McIntire and Waterloo, Iowa, the service 
is not nearly so severe. 

The M-400 car stops and starts with very little delay. 
Owing to this, we have inaugurated a new set of motor 
rail-car stations at public highway crossings. This has 
been the means of increasing the passenger business for 
this particular unit and it has gained considerable popu- 
larity among the residents along the route. The drive 
of this unit is in reality to all four wheels of the front 
truck, using fabric joints. A difference of opinion with 
reference to the shock-absorbing characteristics of these 
joints seems to exist but, regardless of this, we have ex- 
perienced no trouble with the transmission assembly on 
this car. In the event that the schedule or running time 
of this car were shortened or the service made more 
severe, some refinements would have to be made to re- 
duce the maintenance cost. 


Two-CAR TRAIN OF 1923 


The service to which the two-car train of 1922 was 
assigned became rather popular with the traveling public 
and we soon felt the need of having a train of greater 
capacity. We then developed a larger motorcoach and 
trailer and in July, 1923, we installed motorcoach M-205 
and trailer MT-206 shown in Fig. 6. The motorcoach 
has a 225-hp. marine-type engine equipped, so far as we 
know, with every late modern improvement. It has seat- 
ing capacity for 30 passengers and a 16-ft. baggage 
space. The trailer seats 44 passengers and is equipped 
with reversible seats, thus avoiding the necessity of turn- 
ing the trailer. This train is operated daily between 
Waterloo and Des Moines, Iowa, a distance of 216 miles 
per day, and has proved to be a very successful venture 
as compared with our previous experience. Many re- 
finements were incorporated in this train from experi- 
ence gained with our former units of equipment. We 
have long since demonstrated that gasoline equipment 
designed and built for commercial service will not give 
the best results in railroad service; the parts throughout 
the equipment generally must be more rugged in con- 






struction to operate successfully and at a conservative 
cost. This condition must obtain necessarily, owing to 
the fact that the same operator is not with the equip- 
ment every day. 

Our gasoline-driven trains are handled by our steam 
engineers who have spent the best part of their lives 
operating steam locomotives in railroad service. Owing 
to the rules and the agreements between the company 
and the men, changes in the personnel of the crew occur 
which will not be advantageous to the economical per- 
formance of the train until a thorough working knowl- 
edge of the various units of equipment is obtained by 
the men to whose lot it falls to operate these machines. 

The train shown in Fig. 6 has operated so successfully 
that we have ordered two more trains of larger capacity 
which have been somewhat refined in detail, compared 
with the present equipment, but not in the general de- 
sign. A few minor defects have been developed in ser- 
vice, but they are corrected as they occur. Redesigning 
is done to overcome the objectionable features perma- 
nently. Our statistics indicate that the train made up 
of cars M-205 and MT-206 is operated at an average cost 
of 24.89 cents per mile, including operating and mainte- 
nance costs. 

In addition, we have ordered a gasoline-electric single- 
unit car that will be delivered to us soon. This indi- 
cates the extent to which our company has gone into the 
use of motorized equipment to reduce its operating costs 
further and to develop from actual experience the best 
type and style of equipment for accomplishing this re- 
sult. Table 1 presents interesting information from our 
records regarding the costs to operate the various units 
of equipment. 





TABLE 1—GASOLINE RAIL-CAR OPERATING COSTS 


Two-Car Unit Single-Car Unit 
Car M-200 M-205 No. 1000 

Designation | M-201 MT-206 | No. 1025 M-400 No. 1001 | No. 1003 
Engine Type B A Cc 

_.| From | October, August, May, |November,| October, July, 
—s4| 1922 1923 1923 1922 | 1922 | 1923 
& 3| To |December,| Jaruary, ,December,| January, |December,| December, 

it 1923 1924 1923 1924 1923 1923 
Total Cost 

Per. Mile, 

Cents 27.29 24.89 40.14 24.71 35.93 24.86 
Gasoline Con- 
sumption, 

Miles Per 

Gal 4.72 2.44 1.41 5.47 1.88 2.19 
Oil Consump- 

tion, Miles 

Per Pt 15.72 17.12 2.95 17 .52 8.78 4.74 
Total Train 

or Car Mile- 

age 36,776 30, 587 17,570 54,252 45,006 24,763 

REQUISITES FOR STABILITY, RELIABILITY AND LOW 


OPERATING COST 


In connection with our experience with the gasoline- 
propelled cars, it is well to mention a few requisites for 
stability, reliability and low operating and maintenance 
costs. First, an engine of sufficient capacity should be 
installed so that it will not be required to exert more 
than 60 or 65 per cent of its power except in cases of 
emergency. For obvious reasons, the builder applies to 
his engine a rated horsepower and in the preceding para- 
graphs we have given the ratings applied by the builder; 
but in actual experience the engines do not develop the 
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horsepower rating applied nor would it be safe or eco- 
nomical to permit them to perform regularly at a speed 
that would produce the rated horsepower. As an illus- 
tration, we refer to the engines of cars as being of 200- 
hp. capacity when, as a matter of fact, at 450 r.p.m., 
equivalent to 40 m.p.h., we get a maximum of 182 hp. 
With the marine-type engine for motorcoach M-205 we 
have found a safe, consistent speed for this engine in 
steam-railroad service to be approximately 1125 r.p.m., 
equivalent to 50 m.p.h. and, at this rate. it develops 165 
hp., although it is rated at 225 hp. It is well that these 
facts be borne in mind-in the future development of 
motorized equipment for steam railroads. 

The matter of lighting arrangement and equipment 
has not been mentioned, but considerable room for im- 
provement generally with respect to these two necessi- 
ties exists. Some of the original installations of light- 
ing fixtures followed automotive practice and used the 
bayonet type of lamp, but we found them unsatisfactory 
and had to resort to the use of the standard Edison-base 
lamp. The present system of current generation and 
storage, in our opinion, could be improved materially 
through the use of an axle lighting-equipment; and it is 
our thought that a device of this character consistent 
with the size and the type of gasoline-propelled cars used 
on steam railroads must be developed. Such an axle 
lighting-device could be attached to the motor rail-car, 
and the trailers illuminated through train-line con- 
nectors. We have found the center type of lighting to be 
the most practicable and economical, compared with the 
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side illumination; and that 25-watt.30-volt lamps give 
us the best service. 


GENERAL RECOMMENDATIONS 


The comfort of the passengers is a very important 
requisite. The cooling capacity provided for the engine 
must be ample. Wherever possible, all bolts and nuts 
throughout the entire equipment should be U. S. Stand- 
ard instead of S. A. E. Standard. All railroad shops are 
stocked with U. S. Standard parts and the railroad en- 
gineers do not wish to have another standard introduced 
into rail-car practice. By adhering to the U. S. Stand- 
ard, the stock of utility parts decreases about 12 per cent. 
Also the possibility of error in mixing nuts and bolts 
when the repairs are made by the class of help generally 
found in railroad yards is to be considered. 

Accessibility is essential and the standardization of 
parts is very important so that the number of parts 
carried in stock can be reduced as much as possible. 
This is necessary also on account of conditions arising 
which necessitate moving the units from one division to 
another; in this event, the fewer the spare parts are 
that must be carried in stock, the smaller the amount of 
money tied-up will be. 

When the gasoline-driven equipment is to be assigned 
regularly to a branch line, the engine should have suf- 
ficient capacity to handle the equipment for which it was 
designed and, in addition, a box car or a coach, even 
though this be accomplished at a greatly reduced speed. 
Experience has taught us that this is necessary. 


MOTORIZATION OF “‘LIGHT-SERVICE”’ 
RAIL-TRANSPORTATION 


BY E. WANAMAKER® 


SSIGNING the cause of failure to develop railroad 

light main-line and branch-line transportation sat- 
isfactorily as having been the necessity of concentra- 
tion by railroad officials on the problem of moving 
heavy transportation-units over long distances, and 
stating that a general acknowledgment has been made 
by all concerned that the steam locomotive for railroad 
light-service traffic has proved to be unsatisfactory, the 
author discusses the types of internal-combustion-en- 
gine power-units best suited for rail-car propulsion. 

Three prime requisites to the development of such 
equipment are economical production, economical op- 
eration and a high quality of service rendered. No 
particular benefit will be derived from introducing in- 
ternal-combustion-engine drive to railroad service by 
making minor improvements to such equipment as has 
been built for other services; rather, it is necessary 
that engineers work along the lines of radical changes 
and radically new developments. 

For economic reasons, two types of internal-combus- 
tion-engine-driven rail-cars should be standardized, one 
of about 60-hp. and the other of about 300-hp. power- 
unit capacity. The former would use gasoline as fuel; 
the latter, the type of fuel suited to Diesel engines. 

The use of such standardized commercial engines, of 
limited horsepower but installed in multiple in a given 
rail-car, would provide a satisfactory system. Engines, 
clutches and transmissions of approximately the 60-hp. 
size have been developed to a satisfactory degree for 
the heaviest and hardest truck-service and, with the 
intelligent mounting of these engines and units on a 
rail-car or on a light locomotive truck, together with a 


* Electrical engineer, Chicago, Rock Island & Pacific Railway Co. 


suitable multiple-unit-control system, the successful 
solution of the rail-car problem for all except the heav- 
iest class of light-service traffic is offered. 

Differing radically from the 60-hp. powerplant, the 
300-hp. unit would be driven by the latest type four- 
cycle multi-cylinder Diesel engine at an engine speed 
not to exceed 650 r.p.m. It would use a system of fuel 
injection and distribution that would eliminate high- 
pressure-air-piping, the spray air-bottie and similar 
parts; would operate at constant speed and depend 
upon electrical transmission to satisfy the variable 
torque and speed requirements of the locomotive. Pri- 
marily, it would be used as a locomotive, flexibility as 
regards capacity being secured by using any desired 
number of generators and motors in multiple, in one 
or more rail-car units. 


/ \ HE vast area of the United States and the settle- 
ment methods by which our Country has been de- 
veloped necessitated railroad development such 

as we have had. Built-up in the face of obstacles to the 

efficient transportation that has been furnished, I feel 
that our citizenry fails to appreciate the wonderful de- 
velopment of our rail transportation. It is possible that 
this lack of appreciation is due to the fact that the rail- 
road officials have been so busily engaged in building-up 
and maintaining such service that they have had no time 
to keep the public informed as to the growth and the 
value of our rail-transportation-system; therefore, it 
seems that each individual who understands the situa- 
tion should advocate that the railroads be given the 
opportunity to continue their development. Large area, 
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together with the great diversity in topography and in 
the character of the industries of the Country, called for 
railroad development such as has not been called for else- 
where. It has been necessary for the railroad officials 
to concentrate on the movement of heavy units over long 
distances, and they have successfully solved this problem 
that has to do with by far the,greatest percentaggsof the 
railroad business of tranSportation. Further, railroad 
managers are keeping the problem of the movement of 
heavy tonnage over Jong distances solved uptodate. 

_ Railroad managements, contrary to what many people 
think, Understand and know full well that they have not 
been able to handle the light main-line and the branch- 
line traffic satisfactorily, but they have. handled it as 
well aS was possible with the available equipment, not 
only for the welfare of the railroad but for the welfare 
of the public served. The classified light-service traffic 
is such a small percentage of the total railroad business 
that the always limited funds of the managements have 
compelled them to concentrate on the major percentage, 
the heavy traffic. Likewise, the producers of equipment 
have been compelled to work on developments such as 
offered them a sufficient market to recover their expendi- 
tures for research and development, plus a fair margin 
of profit. It is true that the railroad managers and’some 
producers have tried to crowd-in some study and develop- 
ment work; but they have always been handicapped by 
insufficient funds and lack of time, the result being that 
they have only been able to make some minor improve- 
ments, constituting say from 2 to 5 per cent of those 
needed. So far as was possible, these were made by 
adapting to railroad service equipment built for other 
than railroad service; but such feeble attempts can pro- 
duce feeble results only, in regard to ultimate success. 

General acknowledgment has been made by all con- 
cerned that the steam locomotive for railroad light-ser- 
vice traffic has proved to be uneconomical and unsatis- 
factory; hence, the eyes of the railroad managements 
have turned longingly to the possibilities of the internal- 
combustion-engine drive as the ultimate solution. It is 
true that electric-storage-battery rail-cars can be used 
satisfactorily and economically within a limited field, and 
that in another limited field straight electric cars can be 
used to advantage, but the internal-combustion-engine 
drive seems to offer a far more favorable solution for the 
major portion of the light-traffic field in its entirety. 

Bearing these known conditions in mind, let us concen- 
trate on such a method of furnishing light-traffic rail- 
transportation. We should not forget the value of the 
motor truck and the motorbus as adjuncts to rail service, 
but our first concern is our rail service, as we now have 
the rails and all facilities in connection therewith. The 
gradual development of the highway motor-truck and 
motorbus service is dependent upon highway develop- 
ments; and the development will be made gradually by 
railroad companies or others, or a combination of both, 
as individual cases justify, provided the railroad man- 
agements lend their best cooperative efforts to such de- 
velopment. 

After 10 years of study and experience as regards the 
adaptation of internal-combustion-engine drive to rail- 
road service, I feel strongly that such a drive offers most 
acceptable possibilities, but that we are not to derive any 
particular benefit from such a drive by making minor 
improvements to such equipment as has been built for 
other service. To adopt the use of internal-combustion- 
engine drive on steam railroads for their light-service 
traffic and possibly for some of their heavier traffic suc- 
cessfully, it is necessary that we work along the lines of 





radical change or radically. new development. I feel also 
that the necessary preliminary steps have now been 
taken to make these radical developments, and that soon 
we may look for a tremendous increase of the internal- 
combustion-engine drive on our railroads. 


REQUISITES OF RAIL-CAR DEVELOPMENT 


The three prime requisites to the development of such 
equipment are (a) economical production, (b) economi- 
cal operation and (c) a high quality of service rendered, 
These are necessary to assure fair profits to the builder 
and to the railroad company and good service to the 
patron. 

First coming to the mind of the truly interested in- 
vestigator will be the question of fuel supply. The in- 
vestigator will say: “Provided the equipment has been 
developed and will opérate to the satisfaction of all con- 
cerned, what are we to do for fuel when our steam loco- 
motives for light-service railroad-traffic are all replaced 
with internal-combustion-engine-drive equipment, espe- 
cially when considering the steadily increasing use of 
the internal-combustion-engine drive for other services? 
Will not the increasing demand for such fuel cause the 
price to become prohibitive?” At first thought, the ques- 
tion is more or less alarming. However, within the last 
few years scientists, manufacturers and engineers have 
developed the fact that should the motor fuel now called 
gasoline go much above 20 cents per gal. in price, and 
remain more or less constant, a motor fuel equally as 
good if not better will be produced from vegetable 
growth, especially in the great Middle-West, and which 
will be of much benefit to the farmer, as well as to the 
general public. Such a motor fuel can be produced and 
marketed at a good profit at a price of approximately 20 
cents per gal. Likewise, a heavier fuel for Diesel en- 
gines can be produced at a price not in excess of the 
price now in effect. 

When not fearing fuel shortage or an excessive price 
of fuel, we can study the development of the internal- 
combustion-engine drive and its transmission thoroughly, 
with a fair chance of successfully solving the problem of 
design, construction and use. 

Railroad management is entirely cognizant of and 
familiar with the fact that the steam locomotive has 
many shortcomings as regards economy and service when 
handling our railroad light branch-line traffic and, in 
some cases, when handling some of the light main-line 
traffic. The matters of crew wages, terminal handling 
and fuel and water supply are very pertinent, especially 
on branch lines. The inflexibility of the steam locomo- 
tive as regards its ability to meet the requirements of 
our modern light-service traffic is alone sufficient to 
cause its retirement and replacement if a desirable form 
of motive power for such service can be found. The 
study of any particular section of traffic to determine 
this fact necessitates making a study of that particular 
section of track or line to ascertain the possible traffic 
that can be secured from it, the service necessary to be 
rendered to secure such traffic and the kind of equipment 
necessary to furnish this service economically and satis- 
factorily. A tabulation of the present method or system 
and its cost and the service rendered must then be com- 
pared to similar tabulations for a more suitable equip- 
ment, provided such equipment can be found, thus re- 
ducing the matter to the very substantial basis of dollars 
and cents. It is not within the scope of this paper to go 
into any typical or actual detailed tabulation, since this 
is an accounting matter. The ultimate design of in- 
ternal-combustion-engine equipment to meet the require- 
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ments of the service is, however, one that has not yet 
been established and is therefore, together with its opera- 
tion, a most important component part of the subject. 


INTERNAL-COMBUSTION-ENGINE RAIL-EQUIPMENT 


In arriving at the nature of the design in general, it 
is necessary to consider economic production first. In 
view of the necessity for flexibility, when it is called to 
mind that the equipment must serve satisfactorily all 
yarieties of runs on short-line railroads, all kinds of 
branch lines and some service on main lines and at the 
same time be able to use not more than two different 
power units with possible variations of control equip- 
ment to make economic production possible, we must of 
necessity make a very important decision before begin- 
ning our development work. It would seem that the 
choosing of these two units, such as will serve all re- 
quirements, is of the greatest importance to the manu- 
facturer or the producer, to the railroads and to the 
railroads’ customers. Since the customers are not able 
to join in the development of the equipment, it is left 
for the manufacturers and the railroads to carry on such 
development, and it seems that it will be necessary for 
the manufacturers and the railroads to cooperate in this 
development so that ultimate success can be attained. 
Therefore, I have divided the proposed classification into 
two units, each of these forming-a basis for multiple 
design and multiple operation. 


MULTIPLE DESIGN AND OPERATION 


The first unit should be of approximately 60-hp. ca- 
pacity, using gasoline as fuel. The second unit should 
be of approximately 300-hp. capacity, using a fuel now 
known as Diesel-engine fuel. 

The rail-transportation service that is generally classi- 
fied as light service is again subdivided into the “heavier 
light-service’”’ and the “lighter light-service.’” Now 
comes the question, How can these units be utilized best 
for the good of all concerned? It would seem that the 
60-hp. unit can be used best. It has been found that 
certain cylinder sizes, together with certain speeds and 
certain types of clutch and transmission, are produced 
and are operated most economically, at the same time 
affording satisfactory high-grade service. This is espe- 
cially true when used in what is known as “hard ser- 
vice.” M. L. McGrew has brought this point to the fore 
in his paper, printed herewith. 

My experience regarding the use of internal-com- 
bustion engines and transmissions in rail service all 
tends to prove the following facts. The internal-com- 
bustion-engine clutch and transmission of the 60-hp. size 
has been developed to a highly satisfactory degree for 
the heaviest and hardest truck service. With intelligent 
mounting of this 60-hp. unit on a railroad car or on a 
light locomotive-truck, together with a suitable and 
satisfactory multiple-unit control, this offers to my mind 
the successful solution of our problem for all except the 
heavier class of service. 

Among the advantages of the multiple system, a term 
used for want of a better name, the engine and the trans- 
Mission used in such a system can be produced very 
economically in large quantities, not only for rail but 
for other services. When applied to a railroad truck, 
with a slight differentiation in gears, from one to four 
units or engines, complete, can be used per car or per 
light locomotive. One or more cars or light locomotives 
per train, scattered over an entire railroad system wher- 
ever required, can be utilized. Coupled with the ability 
to control the train from either end is the fact that each 
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power-unit equipment is an exact duplicate of every 
other such equipment and thus it is easy to instruct the 
operators and the maintenance men. Also, the flexi- 
bility of the entire equipment enables it to meet any de- 
mands of the lighter light-service traffic that may be 
made upon it. These advantages make it seem that we 
are on the right track. 

Many will say that this is entirely too radical a change, 
but I affirm that the extreme flexibility of the power- 
truck electro-pneumatic control multiple-unit system is 
a necessity for the lighter part of what we call our 
classified light-service. This flexibility is required not 
only from a transportation-service standpoint but like- 
wise for economy of production and economy of mainte- 
nance and operation. No doubt many will say also that 
there are too many obstacles in the way of perfecting 
this method or system of motorization; but history has 
proved that, whenever the general plan or idea is right, 
the minor defects and the details of design and applica- 
tion are surmounted rapidly to the end that the goal of 
successful operation shall be achieved comparatively soon. 


THE 300-Hp. UNIT 


It would seem that the second unit, the 300-hp. size, 
can be used best for the heavier part of the service 
classified as light-service. The line of demarcation be- 
tween the unit having approximately 60 hp. and the unit 
having approximately 300 hp. cannot be drawn clearly. 
In general, the 60-hp. unit as used on the power truck 
of the electro-pneumatic multiple-control rail-car is best 
adaptable to comparatively light trains or loads and short 
hauls, 

The 300-hp. unit is best adapted to heavier trains or 
loads and longer hauls; it differs radically from the 
60-hp. unit. The 300-hp. unit would consist essentially 
of the latest type of four-cycle multiple-cylinder Diesel- 
engine having efficiently designed pistons and cylinders. 
It would have a speed not to exceed approximately 650 
r.p.m., with a system of fuel injection and distribution 
that eliminates the necessity for high-pressure-air pip- 
ing, spray air-bottles and the like. All such equipment 
is very delicate and should not be used in connection 
with this unit. In other words, it is possible to design 
an oil engine having high efficiency, a light weight of ap- 
proximately 60 Ib. per hp. and of a ruggedness that lends 
itself to very reliable service, low maintenance-cost and 
easy operation. This unit would be designed for a con- 
stant speed and would depend upon an electric transmis- 
sion consisting of a generator and a motor for the varia- 
ble torque and speed requirements of the locomotive. 
Thus, by using an engine of this type with an electric 
generator, motors on the truck and the proper system of 
control, it is possible to build locomotives for freight, 
passenger or switching service on a multiple-unit basis 
which would have a power capacity of 300 to approxi- 
mately 3000 hp. 

Such equipment as this is designed primarily for 
heavier service than that required of the 60-hp. unit. 
Also, the 60-hp. unit is complete in itself when applied 
to a truck under a car or to a light locomotive, except 
for the control. To secure additional power, more en- 
gines are installed, either one additional engine to the 
same truck or to other trucks, and multiple or syn- 
chronous control is used with one or more complete 
power-units under one or more locomotives or cars, which 
vehicles should be of strong but light construction. But 
the 300-hp. unit is primarily for locomotive use. Flexi- 
bility as regards the power capacity of the locomotive is 
secured best by using any desired number of generators. 
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and motors, in multiple, in one or more locomotives. 
Such a unit, or such units, where more than one is re- 
quired, would be installed on the underframe of the loco- 
motive body, each engine being connected to its own 
generator and the electric generators being connected to 
bus bars. 

Suppose, for example, it were desired to use a 1200-hp. 
locomotive for certain service. It would then be neces- 
sary to install four 300-hp. units in one locomotive, or 
two units in each of two locomotives, which could be 
operated together under multiple-unit control for one 
heavy train and separated for two light trains. As a 
matter of fact, either the 60-hp. or the 300-hp. multiple- 
unit system lends itself to extreme flexibility of opera- 
tion for switching, freight or passenger, branch-line or 
main-line service as the case may be; in addition, the 
300-hp. multiple-unit may be used eventually for fairly 
heavy main-line service. 

It is well to remember that the 60-hp. multiple-unit 
is based on having a power unit located on a truck, 
mechanical transmission and an electro-pneumatic multi- 
ple-control unit-system; and that the 300-hp. unit is 
located in the locomotive body or cab, being mounted 
on the underframe, uses electric transmission and pro- 
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vides for electric multiple-unit control and operation of 
the generator and the motor or motors. In both cases, 
it is evident that the advantages of the multiple-unit 
permit extreme economy in manufacture and in opera- 
tion, with all the advantages of extreme flexibility and 
the furnishing of a very flexible service to the patrons, 
The use of either of these multiple-unit systems assures 
a maximum of dependability and flexibility; at the same 
time, it is possible to distribute the weight on the driv- 
ing wheels over a long power wheelbase. Light track- 
construction is therefore entirely satisfactory for the 
light branch-lines, because the heavily loaded freight 
cars that need to be run over such lines can be hauled 
carefully at slow speeds and the passenger equipments 
that operate at higher speeds and have light wheel-loads 
will not produce a bad effect on such light track. 

The companies that develop such equipments on a 
multiple-unit basis, whether of the light or of the heavy 
class, should be encouraged by the railroads so that 
enough of these equipments will be built and operated 
to develop any weakness in design, with a view toward 
correcting faults. It is only in this way that these two 
classes of power for railroad motorization can be devel- 
oped quickly, economically and satisfactorily. 


MAY COUNCIL MEETING 


HE meeting of the Council held in Detroit on May 22 

was attended by President Crane, Vice-Presidents Strick- 
land, Patitz and Ware, and Councilors Hunt, Scaife, Chryst 
and Rumney. The financial statement as of April 30, 1924, 
showed a net balance of assets over liabilities of $152,343.15, 
this being $30,914.54 more than the corresponding figure on 
the same day of 1923. The net revenue of the Society for 
the first 7 months of the current fiscal year amounted to 
$134,379.49. The operating expense during the same period 
was $122,547.59. 

One hundred and nine applications for individual member- 
ship were approved. The following transfers in grade of 
membership were made: From Junior to Associate: Ralph 
B. Burton, George F. Doriot, Benjamin M. Engesser, M. D. 
McMaster, C. T. Olson, Wynn F. Rossiter, Frederick C. 
Young, Ralph R. Clark, T. T. Atangan, Edwin O. Bennett, 
F. Leslie Ford, Leo W. Goossen, Carl W. Horack, Earl E. 
Howe, Frederick A. Hoyt, Richard Kent, H. W. Langbien, 
Lester Morand, Edward A. Oehler, Robert B. Porter, A. H. 
Rowan, Herbert S. Saltzman, John M. Steinau, S. Lynn 
Widrig, Ernest H. Wehrli and M. R. Woodrow; Junior to 
Member: Forest S. Baster, Charles E. Heywood, F. A. 
Keihn, Floyd F. Kishline, S. H. Kuenzel, Mead F. Moore, 
William J. Outcalt, W. D. Reese, Clarence C. Stevens, Wil- 
liam S. Stockton, Joshua Ward, Vincent C. Young and 


HUMAN 


HROUGHOUT all our dealings covering more than half 

a century we have kept in mind that human nature is the 
one thing in this world which never changes. Tempera- 
ments may vary, and views; but human nature is the same 
today as when Washington was a boy. Therefore we have 
tried to keep close to the human side of business and to tie 
our policies up with it. No dissatisfaction in any business 
deal can be felt so long as both parties concerned see in 
it an equal share of its benefits. “Sell utility, not goods!” 
we have told our salesmen. 


Maurice P. Whitney; Junior to Service Member: Charles 
D. King; Associate to Member: Alex P. Perlov. 

It was reported that from Jan. 1 to May 12, 1924, 312 
applications for membership, including student enrollment, 
had been received, as compared with 370 applications re- 
ceived in the same months of 1923. 

The following subjects were assigned to Divisions of the 
Standards Committee: 

Motor Vehicle Gas Head-Lamp Specifications—Light- 
ing Division 
Tap Drill Reference Tables—Screw Threads Division 

W. J. Outcalt and P. W. Abbott were appointed to serve 
on the Sectional Committee on Plain Limit-Gages. 

Frederic Nicholas was appointed to serve on the Sectional 
Committee on Ball Bearings. 

The naming of C. G. Peterson as a representative of the 
National Aeronautic Association on the Sectional Commit- 
tee on Aeronautical Safety Code, and of R. W. Schroeder, of 
the Underwriters’ Laboratories, as a member of the Subcom- 
mittee on Airdromes, Traffic Rules, etc., was reported. 

F. J. Bickelhaupt and W. C. Fischer were named as repre- 
sentatives of the Society on the Hardwood Consulting Com- 
mittee. 

The next meeting of the Council will be held at Spring 
Lake, N. J., on Tuesday, June 24. 





NATURE 


The same holds true for policies. By showing our cus- 
tomers that our policies profit them commensurately with 
ourselves and by sticking to those policies, we have kept 
our customers’ confidence. Recognition and understanding 
of the customer, of his human side above all, is the rock 
upon which we have built. And after all, understanding of 
the customer is nothing more than understanding of self; 
for the aims of manufacturer, wholesaler, retailer and con- 
sumer are fundamentally identical; each seeks profit from 
a transaction.—H. E. Asbury in Forbes. 
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The applications for membership received between April 
15 and May 15, 1924, are given below. The members of 
the Society are urged to send any pertinent information 
with regard to those listed which the Council should have 
for consideration prior to their election. It is requested 
that such communications from members be sent promptly. 


rr 
ApAMS, CHARLES W., manufacturing engineer, United States Graphite 
Co., Saginaw, Mich. 


Ames, AUBREY P., lubrication engineer, Standard Oil Co. of N. Y., 
Manila, P. I. 

ATTENDU,. ANDRE CLAUDE, president and chief engineer, Eastern 

Engineering Co., Ltd., Montreal, Canada. 


BARISH. THOMAS, mechanical engineer, S. K. F. Industries, Inc., 
New York City. 


3AXTER, HENRY N., mechanical engineer, Ward Motor Vehicle Co., 
Mount Vernon, N. Y 


BERTRAM, WALTER W., district office manager, Morse Chain Co., 
New York City. 


BILLINGS, WILLIAM ARTHUR, automotive engineer, Associated Oil 
Co., Los Angeles, Cal. 
BLAKE, H. C., manager, Foos Gas Engine Co., Springfield, Ohio. 


30TTA, LigutT. Rico, bureau of aeronautics, Navy Department, 
City of Washington. 


BOURNONVILLE, EUGENE, president, Bournonville Rotary Valve Motor 
Co., Jersey City, N. J. 


BowMAN, EARL RAYMOND, student, Tri-State College, Angola. Ind. 


BRACKETT, M. E., vice-president and general manager, Clydesdale 
Motor Truck Co., Clyde, Ohio. 


BRISTER, WILLIAM B., transportation engineer, White Co., Long 
Island City, N. Y. 

Brooks, DONALD B., assistant engineer, automotive power plant 
section, Bureau of Standards, City of Washington. 


BUCKMAN, HERBERT, manager, Cleveland Automobile Co., Cleveland. 


Casey, T. A., service manager, Mack-International Motor Truck Co., 
Philadelphia. 


CHATFIELD, CHARLES HuGH, assistant airplane engineer, Wright 
Aeronautical Corporation, Paterson, N. J. 


COWELL, RosBert F., assistant chief engineer, Rubber Shock In- 
sulator Co., Inc., New York City. 


Davock, H. N., technical service manager, Packard Motor Car Co., 
Detroit. 

Dawson, H. D., research engineer, Gray & Davis, Inc., Cambridge, 
Mass. 


DIETRICH, THEODORE, owner, St. Agatha Garage, St. Agatha, Ont., 
Canada. 


Dow, GreorGp, H., service manager, Federal Motor Truck Co., Detroit. 


DrRUMM, CHARLES F., JrR., engineer assistant to chief draftsman, 
International Motor C’o., New York City. 


DUMONT, R. Duvau, vice-president and treasurer, Fink-Dumont- 
White, Inc., New York City. 


DUNLAP, JAMES E., service manager, Walker Vehicle Co., Chicago. 

DU PONT, PIPRRE SAMUEL, chairman of board, E. I. du Pont de 
Nemours & Co., Wilmington, Del., and chairman of board, 
General Motors Corporation, New York City. 


EMOND, WILLIAM H., body engineer, H. H. Franklin Mfg. Co., 
Syracuse, N. Y. 
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ENGLAND, ALEXANDER, Chief engineer, Westinghouse Air Brake 
Co., Wilmerding. Pa. 


FoxKKer, A. H. G., airplane constructor, Director of N. V. Neder- 
landsche Bliegtuigenfabriek, Amsterdam, Holland. 


FRANCIS, DEAN D., assistant superintendent Marvel Carburetor Co., 
Flint, Mich. 


FRANK, GERHARDT, W., airplane engine inspector, Curtis Aeroplane 
& Motor Corporation, Buffalo, N. 


FRANKLAND, EDWIN, master mechanic, General Motors Truck Co., 
Pontiac, Mich. 


FRINS, MAXIMILIAN C., chief draftsman, International Motor Co., 
New York City. 


Furst, Rosert S., rate setter, Sheldon Axle & Spring Co., Wilkes 
Barre, Pa. 


GFROERER, HERBERT, Cadillac Motor Car Co., Detroit. 
GOLDSMITH, JOHN, designer, International Motor Co., New York City. 


GuURNEY, GEORGE C., director of service, Columbia Motors Co., 
Detroit 


HABERMAS, W. J., mechanical department, B. F. Goodrich Rubber 
Co., Detroit. 


HALLIBURTON, VIRGIL E., student, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 


HALLOCK, EDWARD F., manager of manufacturers’ service division, 
Vacuum Oil Co., New York City. 


HARKNESS, THOMAS H., service engineer Rolls-Royce of America, 
Inc., Springfield, Mass. 


HAZEN, H. M., instructor in mechanical engineering, University of 
Minnesota, Minneapolis. 


HINSHAW, RUE, co-partner, Carmel Garage, Carmel, Ind. 


Hoac, CHAUNCEY A., engineer of tests, Hayes Wheel Co., Jackson, 
Mich. 


Hopkins, R. Z., plant superintendent, Hudson Motor Car Co., 
Detroit. 


HosLey, L. F., manager and chief engineer, du Pont Motors, 
Moore, Pa. 


HOWARD, KENNETH, assistant sales manager, U. S. Axle Co., Potts- 
town. Pa. 


HOWARD, WILLIAM L., treasurer, Jackson Electric Co., Boston. 


HUNDERUP, LEO F., salesman, Walden-Worcester, Inc., Worcester, 
Mass. 


JABAS, W. G., superintendent of motor transport, Treasury Depart- 
ment, City of Washington. 


JAY, HAROLD, sales engineer, Acklin Stamping Co Toledo, Ohio. 


JONSSON, SWEN M., engineer, International Motor Co., New York 
City. 


KELLY, JOSEPH W., mechanical illustrator, International Motor Co., 
New York City. 
KEMPER, CARLTON, Packard Motor Car Co., Detroit. 


KBESSING, ALBERT F., secretary and treasurer, Porterville Machine 
Works, Porterville, Cal. 


KIiGHT, LINWooD, general manager, Norfolk Machine Works, Inc., 
Norfolk, Va. 


KOHLBERGER, FRANK, draftsman and engineer, International Motor 
Co., New York City. 


LANG, JOHN FREDERICK, designing draftsman, J. G. Brill Co., 
Philadelphia. 

LANG, RICHARD, technical director and factory manager, Daimler 
Motoren Gesellschaft, Stuttgart Unterturkheim, Germany. 
LIEDABRAND, S. E., chief engineer, Automotive Trailer Corporation, 

Springfield, Ill. 


Lipcot, F. L., chemical engineer, Rubber Shock Insulator Co., Inc., 
New York City. 


LOWELL, J. OLIVER, service manager, Vesper Buick Auto Co., St. 
Louis. 


McCLuRE, MAJOR CHARLES W., Quartermaster Corps, Governors 
Island, N. Y. 


McCuNgE, Epwarp B., designing engineer, Nelsen LeMoon Motor Truck 
Co., Chicago. 


McLEAN, LANE, vice-president and general manager, Brooks Steam 
Motors, Ltd., Stratford, Ont., Canada. 


McMULLIN, Ray D., layout draftsman, Nash Motors Co., Milwaukee. 


McProup, C. GILBERT, engineering student, California Institute of 
Technology, Pasadena, Cal. 


MACAULEY, JOHN B., JR., experimental department, Chrysler Motor 
Corporation, Detroit. 
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May, WALTER O., production manager, Automotive Trailer Corpora- 
tion, Springfield, Ill. 


MEACHEM, T. G., president, Meachem Gear Corporation, Syracuse, 
a ee 


Mipsoe, G., designer, International Motor Co., New York City. 


MiLes, Burtis D., service complaint engineer, International Motor 
Co., New York City. 


Murcnu, STANLEY, student, Tri-State College, Angola, Ind. 


OGILVIE, Victor J., mechanical superintendent, Massachusetts Auto- 
mobile Club, Boston. 


PaRK, CHARLES F.., professor of mechanism, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 


Parsons, C. MAYNARD, Franklin Automobile Co., Syracuse, N. Y. 
PAXTON, SAMUEL M., president S. M. Paxton Co., Cleveland. 


PetTiT, Hayes D., shop superintendent Pennsylvania Department of 
Highway, Harrisburg, Pa. 


Pew. ARTHUR E., Jr., charge of control department, Sun Oil Co., 
Philadelphia. 


PIKE, JAY R., student, University of Minnesota, Minneapolis. 


PLATZ, Henry A., safety engineer, Michigan Employers’ Casualty 
Co., Lansing, Mich. 


Potrs, WILLIAM, chief driving instructor, Detroit Motor Bus Co., 
Detroit. 


RAHN, ERNEST H., service engineer, U. S. Ball Bearing Mfg. Co., 
Chicago. 


RAMSDELL, SAYRE M., advertising manager, Philadelphia Storage 
Battery Co., Philadelphia. 


REMSEN, ALFRED H., service manager, Rickenbacker Motor Co., 
Detroit. 

ROBBINS, Azor D., assistant engineer, International Motor Co., New 
York City. 


RopGers, WALTER I., engineer, International Motor Co., New York 
City. 


Row.inc, Homer J., electrical instructor, Ambu Engineering In- 
stitute, Chicago. 


Rump, Otro H., chief draftsman, Ross Gear & Tool Co., Lafayette, 
Ind. 


St. Hornow, JOHN, superintendent of automobile equipment, Ar- 
buckle Bros., Brooklyn, N. Y. 


Sawpers, F. P.. Jr., purchasing agent and chief engineer and 
general manager, Pittsburgh Truck Mfg. Co., Pittsburgh. 


SCHWEIZER, PAUL EUGENE, mechanical engineer, Westinghouse 
Electric & Mfg. Co., New York City. 


Scracc, GEoRGE H., executive, International Motor Co., New York 
City. 


SEDELL, ALBERT E., 


superintendent, Beneke & Kropf Mfg. Co. 
Chicago. 


SHANK, JOHN A., service manager, Electric Auto-Lite Co., Toledo. 
SPONDER, Harry K., chief draftsman, Lang Body Co., Cleveland. 


STETLER, CHARLES ERNEST, production manager, Light Mfg. Co., 
Pottstown, Pa. 


Storrs, Lucius S., railway executive, Connecticut Co., New Haven, 
Conn. 


STURGES, EDWARD BAKER, sales manager, Weiss Engineering Associa- 
tion, New York City. 


SULLIVAN, HERBERT I., superintendent of power and automotive 
equipment Eastern Massachusetts Street Railway Co., Boston. 


Swirt, SHERMAN G., editor, Automobile Journal Publishing Co., 
Pawtucket. R. I. 


TEETER, Macy ORVILLE, assistant sales manager, Indiana Piston 
Ring Co., Hagerstown, Ind. 


TOLLZIEN, C. F., sales representative, General Motors Building, 
Detroit. 
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Results 152 
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Ford, balanced dynamically 372 
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Curtain silk for automobiles 440 
Cutting losses in hides 334 
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Control of 315 
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Overcoming trouble from 313 
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Conditions governing 395 
Economy factor £70 
Intake-manifold 370, 387 
Methods of measuring 388 
Dollar abroad 451 
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Driver’s time of reaction 370 
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Birdsell) 241 267 











































































































Vol. XIV 
668 





Economics 
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Our revolution 116 
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Improved quality made possible by 


grinding gears ; 553 

Possible in fleet operation 524 

Education 538 
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brication problems 61 
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Effect of poor lubrication (Dr W K 
Lewis) 577 
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Color code for wiring 163 
Diagnosis and repair 162 
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Laboratory and field 12 
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Unnecessary styles and sizes 12 
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Embossing of leather 332 
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Enameling 
Fire prevention in ovens 208 
Handling of finished parts 208 
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Oven-Heating and temperature control 206 
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and body 195, 612 
Types of body, oven 199 
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Engine-Cooling systems and_ radiator 
operating characteristics (N S Di- 
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Engine performance (H L Horning) 256 
Engine testing forms 41 
Engineering 
Conditions in motor vehicles, major 523 
Factors affecting operation of motor 
vehicles 500 
Engineers 
Build for automobile owners 96 
Can cooperate to make flat-rate ser- 
vice a success 20 
Do not imitate 96 
Duty in simplifying electrical-equip- 
ment repairs 11 
How the service-man can cooperate 
with 210 
Part in motor-vehicle industry 522 
Providing with service data : 63 
What he has not done in automotive 
industry 523 
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Some notes on brake design and con- 
struction (H M Crane) 13 
Some _ sidelights on the gear problem 
(CW R Griswold) 545 


Some suggestions for builders and users 
of machine tools (Thomas Nadin) 
134, 250, 614 


Sound, nature of 546 
South America 584 
Spark-Plugs and ignition 535 
Specific gravity of oil, dilution, viscosity 
and 157 
Specifications 
Aluminum alloy 637 
Automobile sheet steel 340 
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Four-Wheel brakes, effect of 588 
Front-Wheel brakes and 115 
Hard 585 
Steering and equalization 82 
Steering-Gear analyses (F F Chandler) 
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Production results in rear-axles 
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Engineer’s responsibility 486 
Farmers favorable to 568 
General purpose 36, 485 
Industrial applications 483 
Labor costs must be reduced 486 
Leather driving belts 631 
Life of caterpillar tracks being length- 
ened 484 
Power take-off 485 
Power take-off speed 633 
Present condition of industry 568 
Road-Building with 484 
Snow removal with 484 
Specifications 633 
Speeds 632 
What can industry do 486 
What farmers think about 568 
Tracy, J W, ON ENGINEER’S DUTY IN 
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Lighting Generators 
and 
' Ignition Apparatus 





BALL BEARINGS 


Though the statement that the major- 
ity rules may be called in question, no 
one will deny that—in the long run— 
the majority opinion is apt to be cor- 
rect. 


Today, as for years past, the majority 
of high-grade magnetos and lighting 
generators are "NORMA" equipped. 


Which argues a striking unanimity of 
opinion among manufacturers of elec- 
trical apparatus who place performance 
before price. 


Service records prove that magnetos 
and lighting generators with “NORMA” 
Precision Bearings, run more quietly, 
last longer. 

A booklet will be sent on 

request. And our engineers 


will welcome an opportunity 
to work with yours. 


THE NYURMA CUMPANY 
VF AMERICA 


Anable Avenue 
Long Island City New York 
BALL, RULLER AND THRUST BEARINGS 
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Personal Notes > 
of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 





in eee ee 


At the district convention of the National Aeronautic As. 
sociation held recently in Boston, Porter H. Adams wa; 
reelected one of the vice-presidents of the association, Mr. 
Adams is one of the original incorporators of the agsoci- 
ation and during the past year has served as its represen. 
tative on the Aeronautic Division of the Standards Con. 
mittee of the Society. 


William A. Baker has been appointed sales manager 
of the Firestone Steel Products Co., and will be located in 
its general offices in Akron, Ohio. He was previously manu. 
facturers’ representative in the Detroit office of the company. 


C. H. Barton, who was formerly designing engineer for 
Weidely Motors Co., Indianapolis, has accepted a simila 
position with the Insley Mfg. Co., also of Indianapolis. 


Roy E. Berg has joined the sales department of the United 
Mfg. & Distributing Co., Chicago. Until recently he was 
vice-president and general manager of the Columbia Car. 
bureter Co., also of Chicago. 

Robert H. Campbell, who formerly was purchasing agent 
for the William R. Johnston Mfg. Co., Chicago, is now 


engaged in business for himself with offices in the Monadnock 
Building of that city. 


DeWitt Clausen has accepted a position as designer for 
the A. O. Smith Corporation, Milwaukee. Prior to this he 
was assistant engineer in the steam department of the 
Climax Engineering Co., Clinton, Iowa. 

T. F. Cullen was appointed news editor of the Chilton 
publications on Dec. 1. For the past 5 years Mr. Cullen 
has been managing editor of the Automobile Trade Journal. 
In his new position he will devote his time to maintaining 
contact with the leading executives of the automobile indus- 
try and studying conditions at the factories and will make 
his headquarters at the Detroit office of the Chilton Oo, 
1408 Kresge Building. 

Charles H. Day, who was formerly chief engineer for the 
Aerial Transport Corporation, New York City, and also 
associated with the Rogers Construction Co., Gloucester City, 
N. J., has become sales engineer for the Elektron Metals 
Corporation of America, New York City. 


Edgar N. Dollin is engaged in business for himself with 
office at 6 Church Street, New York City. His previous 
business connection was with the Precision Castings Co. 
Syracuse, N. Y., as general manager. 

Ralph P. Domjam has been made service manager for 
Murphy & Diamond, Inc., New York City. Until recently he 
was service representative of the New York Yellow Cab Co. 
also of New York City. 

W. E. Duersten has been appointed general manager and 
chief engineer of the Wireless Resistor Co. of America, Mil- 
waukee. 

R. L. Eastman has accepted a position as draftsman for 
the American Rolling Mill Co., Ashland, Ky. He was for 
merly staff engineer for the Aultman & Taylor Machinery 
Co., Mansfield, Ohio. 

(Continued on p. 4) 
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Keeping Pace With 
Demand 


Perfect beac Metal 


Requires New Production Unit 


The first announcement of the perfect bearing 
metal was made to the trade in October, 1922. This 
bearing metal was christened Stewart Brons. 


Today, only one year after this announcement, a 
new foundry, modern in every detail of building and 
equipment, is in full operation, made necessary by 
the constantly increasing demand for Stewart Brons 


Bearing Metal. 


The revolutionary improvement in bearing metal 


wrought by the solution of a problem which had baf- 
fled chemists for centuries was accofded immediate 
recognition by bearing metal users everywhere. 


Stewart is proud to have provided a bearing metal 
which does not melt until it reaches 1700° F., be- 
comes self lubricating when properly installed by 
sweating a little lead at 600° F., and will not score 
shafts if properly installed upto 1000° F., even 
though lubrication fails entirely, 


By making Stewart Brons bars in 13-inch lengths, machined and finished all over, 
Stewart has performed another great service for bearing metal users—a service 
which eliminates 50.56% of the bearing metal waste in regular shop practice 


STEWART MANUFACTURING CORFORATION 


4502-81 Fullerton Avenue 


hicago, Illinois 


Direct Factory Representatives 


L. RUPRECHT A. C. OLFS Cc. W. ROOT J. FRANK LANNING & CO. E. P. GRISMER 
30 Church Street 7321 Woodward Avenue 57 Erie Street 327 First Avenue 1982 E. 66th Street 
New York, N. Y. Detroit, Michigan Milwaukee, Wis. Pittsburgh, Pa. Cleveland, Ohio 


UNGAR & WATSON, 
1366 S. Figueroa St., 
Los Angeles, Calif. 








L. NELSON, 
820 N. Meridian St., 
Indianapolis, Ind. 


SBrons 
Bearing Metal 


The Perfect Metal for Bearings 
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Occasionally, a change from 
machined to die-cast — parts 
would involve preliminary ex- 
periment and expense which 
a logical user of die-castings 
may hesitate to enter upon. 


Doehler engineers are always 
ready to work with such a 
prospective customer—to make 
with him, in his own plant, a 
survey of his product and 
processes—to study his indi- 
vidual problem in detail—and 
to make recommendations 
based upon an unequaled ex- 
perience. 


And the Doehler Company 
will share with the prospective 
buyer the expense involved in 
this survey and development. 





BROOKLYN. NY. 
TOLEDO. OHIO. 
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Henry Factor is no longer production manager for the 
Lawrance Aero Engine Co., New York City, but is engaged 
in production work for the Wright Aeronautical Corporation 
Paterson, N. J. : 


David Fergusson has become affiliated with James Cunning. 
ham, Son & Co., Rochester, N. Y., as chief engineer. Early 
in the year he severed his connection with the Pierce-Arrow 
Motor Car Co., Buffalo, and since then has maintained an 
office as consulting engineer in that city. 


H. T. Hanover, who was formerly president and genera] 
manager of the Apex Motor Co., Ypsilanti, Mich., has become 
associated with the Westcott Motor Car Co., Springfield, 
Ohio. 

J. Harrison has been appointed service manager for the 
Anthony Motors, Inc., Minneapolis. Previous to this he was 
connected with the service department of the Packard Motor 
Car Co., Chicago. 


John A. Heckman has accepted a position as draftsman 
and is doing designing in connection with tools, fixtures and 
jigs for the Landis Machine Co., St. Louis. He was until 
recently production engineer for the Heckman Signal Co., 
also of St. Louis. 


Van Wyck Hewlett, who was designer for the Hendee 
Mfg. Co., Springfield, Mass.; now holds a similar position 
with the Indian Motorcycle Co., which is the new name of 
the Hendee organization. 


Herman Hollerith, Jr., has become associated with the 
Victor Talking Machine Co., Camden, N. J. He was pre- 
viously secretary and engineer for the John Harrison, Jr, 
Co., Inc., Holmesburg, Philadelphia. 


J. Charles Hooper has severed his connection with the 
Miho Co., Cincinnati, where he was secretary and treasurer 
No announcement has been made of his future plans. 


G. F. Jontz, who was formerly supervisor of engine build- 
ing at the tractor works of the Moline Plow Co., Rock Island, 
Ill., is now associated with the Climax Engineering Co., 
Clinton, Iowa. 

E. B. Libbey has accepted a position as salesman for the 
Peerless Motor Car Co., New York City. His previous busi- 
ness connection was with the Cole Motor Car Co., also of 
New York City, in the sales department. 


W. M. Mansfield has charge of sales and service of Paige 
and Jewett cars for the Mansfield Motor Co., South Pasadena, 
Cal. Prior to this he was tractor engineer in the tractor 
works of the Moline Plow Co., Rock Island, IIl. 


Harold M. Martin is now associated with the General 
Electric Co., and will be in charge of electric dynamometer 
sales and engineering at, the Bloomfield, N. J., works. He 
was formerly service engineer for the Bijur Motor Lighting 
Co.; Hoboken, N. J. 


F. E. Moskovics, who until recently was vice-president of 
the Nordyke & Marmon Co., Indianapolis, is now engaged in 
industrial engineering work, acting in an advisory capacity 
to various companies. He has also taken over the receiver- 
ship of the Stevenson Gear Co., also of Indianapolis. 


Frederick P. Nehrbas is no longer vice-president and a 
director of the Weidely Motors Co., Indianapolis, but has 
become affiliated with the Templar Motor Car Co., Cleveland. 


Joseph E. Padgett has been appointed assistant factor) 
manager for the Winslow Glass Co., Columbus, Ohio. He 
was previously sales engineer for the Beneke & Kopf Mfg. 
Co., Chicago. 

William H. Pratt, who until recently was manager of 
the New York branch of the Timken Roller Bearing Service 
Sales Co., New York City, is now doing business under the 
title of the Houdaille Baltimore Service, Baltimore. 


(Coneluded on p. 6) 
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«. | NEW ECONOMIES 
lee for Manufacturers of interchangeable parts 
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Complicated manufacturing methods often discount 
the the advantages of excellent design. In multiple pro- 


. duction, simplicity is the primary source of economy. 
r., 


It is in simplifying production that molded Bakelite 
the parts have made a notable contribution to econom- 
a3 ical shop practice. 


ild- A single closing of a molding press often completes 
a an intricate part that formerly required both machin- 


Co,, 
’ ing operations and hand assembly. Direct labor costs 
the are greatly reduced. 
a Any desired degree of finish may be secured in the 
molding die. When polished dies are used the 
‘ige molded part has an equally high lustre. 
ona, 
ctor Metal inserts may be solidly embedded in the mold- 
ing operation. Relief lettering or markings may be 
“ sharply defined. 
in We invite automotive engineers who have problems 
| | in multiple parts manufacture, involving the use of 
: of | BAKELITE | metal, wood, fibre, porcelain or other materials, to 
d in 1 Condensite enlist the service of our Research Departments. 
city q 
ver: REDMANOL Describe your problem to us, send sample of the part 
Trade Marks for the | as now made, and we will advise you as to the suit- 
+ peer mere ability of Bakelite for the purpose. 
and. | patents owned by 
| TE | 
tn : Sees BAKELITE CORPORATION 
a 247 Park Avenue, New York, N. Y. 





Chicago Office: 636 West 22d Street 
r of 
rvice 








THE MATERIAL OF A THOUSAND USES 











VERYONE who realizes the 
vast number of revolutions 
made by the wheels, transmission 


and drive shafts for every mile of 







travel, gives serious consideration 


to the bearings when buying a car. 










Fafnir Ball Bearings of all stand- 
ard types and sizes are manufac- 
tured with the utmost accuracy and 
finish from thoroughly heat treated 


chrome alloy steel, virtually elim- 









inating friction and wear. 


THE FAFNIR 
BEARING COMPANY 


New Britain, Conn. 


CHICAGO, ILL. NEW YORK, N. Y. 
537 South Dearborn St. 5 Columbus Circle 
DETROIT, MICH. , 
“ NEWARK, N. J. 
oe ere are 271 Central Ave. 





1016-1017 Swetland Bldg. 1427 Fairmont Ave. 
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L. H. Preston has become affiliated with the American 
LaFrance Fire Engine Co., Elmira, N. Y. Hé was formerly 
engineering observer for the Stephens Motor Works, Free. 
port, Ill. 


Vernon Scobie has been appointed transportation engineer 
for the Texas Co., New York City. Prior to this he wag 
chief instructor in the West Side Y. M. C. A. Automobile 
School, also in New York City. 


Thomas K. Senior is no longer assistant chief engineer 
for the Cleveland Automobile Co., Cleveland, but has become 
designing engineer for the Bourne-Fuller Co., also of 
Cleveland. 


C. B. Stebbins has severed his connection with the Climax 
Engineering Co., Clinton, Iowa, of which he was vice. 
president and general manager. His plans for the future 
have not been announced. 


T. J. Turk has become associated with the Indianapolis 
Pressed Steel Co., Indianapolis. 


Gordon T. Waite has received a commission as second 
lieutenant in the Air Service and has been assigned ‘to the 
95th Pursuit Squadron, located at Selfridge Field, Mount 
Clemens, Mich. He recently took a course in mechanical] 
aeronautical engineering at the University of Michigan, Ann 
Arbor, Mich. 


Edwin S. Wheeler, who was formerly sales representative 
of the Wheeling Bronze Casting Co., Wheeling, W. Va, 
has become a partner in the Metal Specialties Sales Co, 
New York City. 






We have prepared 
> GS a chart for ready ref- 
S erence in designing helli- 
As cal springs to go in a given 
space to support a given load. 






Given any two of the following 
specifications, this chart will automa- 
tically solve for the other two: 







Outside Diameter 
Load at 60,000 Ibs. fibre stress 
Diameter of Wire 
Deflection per coil per 100 lbs. 











Gladly sent at your request. 













The Wallace Barnes Co. 


““Spring-makers for Three Generations” 


Bristol, Connecticut 
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NDIAN motorcycles which won eight of eleven 

national championships during 1923 were equipped 
with Thompson Silcrome Valves. In this field of severe 
service valves of Thompson Silcrome have gained prac- 
tically universal adoption. Hottest engines, cooled solely —built by a 
by air and exposed to every atmospheric condition, do “trail-breaker 
not affect them. They are standard equipment in leading f of industry” 
motorcycles, as in finest cars, planes, trucks and tractors, 
because they are virtually indestructible. 


Prove their remarkable stamina in your own test engines. 


THE STEEL PRODUCTS COMPANY 


Also manufacturers of king bolts, shackle bolts, tie rod bolts, 
drag links, starting cranks, and brake rod assemblies 


Main Plant Michigan Plant 
CLEVELAND DETROIT 


THOMPSON SILCROME VALVES 
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DISTINCTIVE 


yet surprisingly economical 


Body builders who are enjoying the dis- 
tinction of leadership look to the refine- 
ment of finishing details. Wire On 
Moulding is becoming a broadly speci- 
fied material in that industry. The 
trimmers know what harmonious, rich 
finished effects can be obtained and are 
familiar with the ease and speed with 
which Wire On can be applied. It is 
tacked on like any ordinary welt or 
gimp, yet due to its rigidity it requires 
fewer tacks. One side is tacked, the 
other, half-round side, folds over cover- 
ing the tack heads completely. The 
wire backbone holds it permanently in 
shape. 


Made to Your Requirements 


Prepared to your specifications Wire 
On may be had in leather, imitation 
leather, velour, broadcloth, velvet, or any 
material you desire to use. This enables 
you to match the upholstery with the 
moulding. Wire On is prepared in cones 
containing multiples of the lengths re- 
quired for each job. This eliminates 
material waste. 





Since 1896 The House of Carter has 
made upholstery trimmings that have 
attracted the discriminating. The pres- 
ent line includes many articles for trim- 
ming uses—consisting of standard gimp, 
welts, boots, door stop straps, robe 
rails, window mouldings, and many other 
finishing materials. 


Write us today for 
samples and prices. 
Ask about our 24- 
Hour Service. 


The Geo. R. Carter Co. 


CONNERSVILLE, INDIANA 


WIRE ON 
MOULDING | 
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| 
Notes and Reviews 


In this column are given brief items regarding tech- 
nical books and articles on automotive subjects. As a 
general rule, no attempt is made to give an exhaustive 
review, the purpose being to indicate what of special] 
interest to the automotive industry has been published. 











THE LAUNCHING OF AIRCRAFT FROM SHIPS. By L. J. Wackett 
Published in the Journal of the Royal Aeronautical Soci- 


ety, November, 1923, p. 553. 

In this paper, equations are derived which make it Pos- 
sible to find the minimum propeller thrust necessary to ep. 
able an aircraft, particularly a seaplane or flying boat, of 
known weight and fineness, to take-off from a railroad plat. 
form on a ship steaming at a given speed. Emphasis is laid 
on the pronounced advantage of a speedy ship in this cop. 
nection. 

ANALYSIS OF W. F. DURAND’s AND E. P. LESLEY’S PROPELLER 
Tests. By Max M. Munk. National Advisory Committee 
for Aeronautics Report No. 175. Published by the Na. 
tional Advisory Committee for Aeronautics, City of Wash- 
ington. 14 pp.; 21 illustrations. 


This report is a critical study of the results of propeller 
model tests with the view of obtaining a clear insight into 
the mechanism of the propeller action and of examining the 
soundness of the physical explanation generally given. The 
nominal slipstream velocity is plotted against the propeller 
tip velocity, both measured by the velocity of flight as a unit. 
Within the range corresponding to conditions of flight, the 
curve thus obtained is a straight line. Its inclination de 
pends chiefly on the effective blade width; its’ position, on 
the effective pitch. These two quantities can therefore be 
determined from the result of each propeller test. Both can 
easily be estimated therefrom for new propellers of similar 
type. Thus, a simple method for the computation of pro- 
pellers suggests itself. 

The slip curve mentioned is not a straight line along its 
entire length. At a small relative velocity it is bent up, 
because the lift curve of the blade sections used is bent up 
that way at small lift coefficients. At a certain relatively 
high tip velocity the slip curve shows a break and then runs 
straight again but at a different slope. The slope is in- 
creased so that at zero advance the propeller develops a 
larger thrust than could be expected from the magnitude of 
the thrust in flight. 

RELIABLE FORMULAS FOR ESTIMATING AIRPLANE PERFORM- 
ANCE AND THE EFFECTS OF CHANGES IN WEIGHT, WING 
AREA OR PowER. By Walter S. Diehl. National Advisory 
Committee for Aeronautics Report No. 173. Published by 
the National Advisory Committee for Aeronautics, City 
of Washington. 22 pp. 

This paper contains the derivation and the verification 
of formulas for predicting the speed-range ratio, the initial 
rate of climb and the absolute ceiling of an airplane. 

How 200 Buses ARE Put UNDER ONE Roor. By Martin C. 
Schwab. Published in Bus Transportation, November, 
1923, p. 509. 

This is a description of the new garage of the Chicago 
Motor Coach Co., which is said to have ample capacity to 
handle approximately 200 buses, together with the necessary 
service and emergency equipment. 


Features of the building that are considered in detail in- 
clude the amount of free floor space, light, fuel and oil stor 
age and distribution, heating system, ventilating system, 
accommodations for employes and fire protection. A floor 
plan is given, showing the gutters and the inspection pits, 
and a smaller drawing illustrates the roof cqnstruction. 


SoME CONFESSIONS OF A SIX-WHEELER. Published in Bus 
Transportation, November, 1923, p. 529. 


The vehicle described in this article is the Class C truck 
that is now being tried out experimentally by the motor 


(Continued on p. 10) 
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This Automobile Brake Support is 
an intricate casting of Certified 
Malleable that must stand the 
severest shocks and strains of 
motoring service. 


MAKERS OF CERTIFIED 
MALLEABLE CASTINGS 


ee ~ 








Certificate Holders for the 
Quarter Ending 
September 30th, 1923 





ateny emg’ fron Co Voirheesvitl, 8. ¥. 
Adlon 


able Iron Co Albion, Mich 
American Chain Co...... Bridgeport, Coam 
American Malleable Castings Co . -Marion, O 
American Malleabies Co... Lancaster, N. Y., and Owosso, Mich 
ger Malleable & Mig. Co ° South Milwaukee, Wis. 
jaltimore Malleable Iron @ Steel Casting Co Bahimore, M2 
Belle City Malleable Iron Co. . eee Racine, Wis. 
Chain Belt Co Milwaukee, Wis. 
Chicago Malleable Castings Co West Pullman, Chicago, Til, 
Columbia Malleable Castings Co Columbia, Pa. 
Columbus Malleable Iron Co., The ° Columbus, O. 
Danville Malleable Iron Co Danville, TL 
Dayton Malleable Iron Co Dayton, ©., Ironton, O., and Canton, O. 
Decatur Malleable Iron Co Decatur, TL 
Deviin Mig. Co.” Thomas Philadelphia, Pa. 
Eastern Malleabie Iron Co., The— Naugatuck Maileable Iron 


Works, Naugatuck, Conn.; Bridgeport Maileable Iron Works, Bridgeport, 
Conn; Troy Malleable Iron Works, Troy, N. ¥.; Wilmington Malleable 
Tron Works, Wilmington, Del.; Vulcan fron Works, New Britain, Conn. 


Erie Malleable Iron Co Erie, Pa 
Federal Malleable Co West Allis, Wis. 
Port Pitt Malleable Iron Co _ Pittsburgh, Pa. 
Frazer & Jones Co . Syracuse. N. Y. 
General Electric Co . . tues Erie, Pa. 
Glancy Malleable Corporation Waukesha, Wis. 
Ulinois Malleable Iron Co ceeeseceveeee Chicago, Til. 
lowa Malieable Iron Co Fairfield, Ia. 
Laconia Car Co . Laconia, N. H. 
Link-Belt Co. Indianapolis, Ind. 
Marion Malleable Iron Works Marion, Ind. 
Moline Malleabie Iron Co St. Charles, 1b 


National Malleable Castings Co. The 
Cieveland Chicago, Tl, Indianapolis, Ind., Toledo, O., E. St. Louis, TL 








Northern Malleable Iron Co St. Paul, Minn 
Northwestern Malleabie Iron Co . Milwaukee, Wis. 
Pittsburgh Malleable Iron Co Pittsburgh, Pa. 
Rhode Island Malleable Iron Works ° . Hillagrove, R. I 
Rockford Malleable Iron Works Rockford, Til. 
RoseMechan Foundries, The Chattanooga, Tenn. 
St. Lowis Malleable Casting Co St. Louis, Ma 
Saginaw Malleable Iron Co Saginaw, Mich. 
Standard Malleable Castings Co Terre Haute, ind. 
Stowell Co. The -- Seuth Milwaukee, Wis. 
Superior Steel Castings Co. ~~ Benton Harbor, Mich 
Symington Co., T. H., The tee Rochester, WN. ¥. 
Temple Malleable Iron @ Steet Co.... ; Temple, Pa 
Terre Haute Mallesble & Mig. Co ++. Terre Haute, Ind 
Trenton Malleable Iron Co., The o «+++sTrenton, MN. J. 
Union Malleable Iron Co., The 7 “. : EB. Moline, th 
Vermilio alleable Iron Co .. Hoopeston, LiL 
Wanner Malleable Castings Co. . Hammond, Ind. 
Warren Tool & Forge Co. . . Warren, Ohio 
Webster Mig. Co. The . one Chicago, Tit 
‘Wisconsin Malleable Iron Co Milwaukee, Wie 
York Mig. Co pacdithetneapecinsiices -conmasa York, Pa 


See WEMEED Gb... ccocecccssepeeesere-cc Leeeee chenesville, O 
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Why is This Part Called 
“Certified Malleable?”’ 


““Certified’’, in the Malleable Castings business, means 
the same as sterling applied to silverware. 


“‘Certified Malleable’’ is the product of those 
companies who receive quarterly certificates of 
merit from the Association’s consulting engineer; 
declaring that their product for the quarter indi- 
cated met his exacting tests and plant inspections. 




















Buyers of castings should know that the product of 
every foundry must show the highest quality before the 
name of that company can appear on this page, as a 
maker of Certified Malleable Castings. Companies have 
striven for years to get their names on this. list, even 
going to the expense of rebuilding their plants and re- 
vamping their equipment and foundry practice in their 
efforts to meet the Association’s requirements for Certi- 
fied Malleable Castings. 





















The American Malleable Castings Association has been a 
leader in the matter of establishing higher quality stand- 
ards at which its members could aim—a principle now 
so strongly urged by the United States Department of 
Commerce. This guardianship of consumers’ interests 
can be likened to the Trade Guild activities of the middle 
ages. 






















THE AMERICAN MALLEABLE CASTINGS ASSN. 
The 1900 Euclid Building Cleveland, Ohio 
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Bower popularity is gaining every 
day. This without question must be 
due to the correct fundamental Bower 
designs and exclusive features. 


The little slogan, “Carries the load 
—takes the thrust,” in a very simple 
way explains one of the secrets of the 
great staying qualities of the Bower 
Roller Bearing. 


We would like to explain further the 
many other superior points of this well- 
known bearing, which continue to in- 
terest so many of the well-known auto- 
mobile manufacturers. May we? 





ROLLER BEARING CO. 
Detroit - Michigan 
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transport division of the Quartermaster Corps at Camp 
Holabird, Md. Important features of its construction jp. 
clude brakes on the four rear wheels; rear axles in tandem 
with the drive from the front through one axle and then 
through a short shaft to the second axle; a second gear change 
with two speeds, one being direct and the other a 1.63 to j 
reduction. Photographs and drawings illustrate its action in 
turning a curve, in stopping and in taking obstructions, as 
well as its effect on the highway. 
VARIABLE TRANSMISSIONS, A CRITICAL CONSIDERATION OF THE 
PROBLEM. By G. Constantinesco. Published in Automobile 
‘Engineer, November, 1923, p. 322. 


This article does not explain the author’s converter, but 
contains some preliminary material leading up to an exposi- 
tion of his own device in a subsequent paper. After a 
definition of the transmission problem, various types of 
mechanism that have been devised in an attempt: to solve 
this problem are discussed. A detailed mathematical analy. 
sis of their underlying principles is given, to substantiate 
the author’s claim that these devices do not solve the 
problem. 

It is stated that the author’s converter is not an improve- 
ment on any known change-speed gear but is the result of 
the application of mathematical principles to the solution of 
certain problems, using an entirely new method of theoretical 
research. 

One feature of the present paper is the publication of two 
diagrams that were previously published, it is stated, without 
proper authorization. It is pointed out that these diagrams 
were made from authentic sketches but were simplified by 
others presumably to make the operation of the various parts 
clearer to the reader, with the result that the arrangement, 
the author takes pains to show, is unworkable. 


CAPITALIZING ON COLOR HARMONY IN AUTOMOBILES. By 
Hazel H. Adler. Published in Autobody, December, 1923, 
p. 211. 

This paper deals with the present demand for more strik- 
ing color combinations in automobile painting, discusses the 
emotional appeal of the color scheme as a factor in selling 
cars and describes in detail a device, known as the Taylor 
color harmony keyboard, the purpose of which is to help 
the car builder in selecting harmonious color combinations. 
The recommendation is made that, for automobile painting, 
three colors be used which not only harmonize but which are 
widely different in character. 


Use oF RUBBER IN AUTOMOBILE EQUIPMENT. By Charles 
Stuart. Published in Motor Vehicle Monthly, December, 
1923, p. 36. 


This paper lists and discusses uses of rubber in automobile 
equipment, other than tires, and illustrates these uses by 
photographs and drawings. The list includes (a) parts 
made from plastic or soft rubber, such as running-board step 
mats, heel mats, kick pads, front-compartment mats, rear 
or tonneau mats, brake and clutch-pedal pads, floor-board 
cut-out covers, shims for the body, radiator hose, spring 
bumpers, door bumpers, wind shield weather strips, arm-rest 
forms, binding, inserts and door stops; (b) parts made from 
composition or hard rubber, such as radiator-filler caps, 
gear-shift knobs, steering wheels, door handles and accelera- 
tor-pedal buttons. 

TEMPERATURE REQUIREMENTS OF Hot-Spot MANIFOLDS. By 
C. S. Kegerreis and O. C. Berry. Purdue University 
Engineering Experiment Station. Bulletin No. 15. Pub- 
lished by Purdue University, Lafayette, Ind. 43 pp.; 29 
illustrations. . 

The introduction to this bulletin states that this investi- 
gation was undertaken to supply information on the tem- 
perature requirements of the hot-spot manifold and the 


(Continued on p. 12) 
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Mr. BopyY ENGINEER: 


Often your Sales Department 
selects a fabric because it looks 
good. 


It is our business to design fab- 
rics that not only look good— 
but also wear well. : 


Our 1924 line is ready. 


THE BRIDGEPORT COACH LACE COMPANY 
Detroit, Mich. Bridgeport, Conn. 
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The outstanding choice 
of American motorists 


@EGISTERED 


The day is past when 
motorists accepted 
any kind of equip- 
ment without ques- 
tion. Nowadays they 
are motor-wise and 
equipment-wise. As 
evidence, consider the 
fact that a majority 
of American car- 
owners use Crescent 
Tools. Automobile 
and truck manufac- 
turers are finding it 
pays to give buyers 
what they want. It 
pays to give them 
Crescent Tools as 
original equipment. 


CRESCENT 
WRENCHES 


—are used the 
world over 


Special features of 
design and _ con- 
struction give Cres- 
centwrenchesa 
strength and depen- 
dability all their 
own. Bearings are 
sector cut (a 
patented method) 
and not broached. 
Handle is drop- 
forged from _ best 
carbon steel, hard- 
ened by special 
Crescent heat treat- 
ment. Seven sizes 
from 4 inches to 18 
inches. 


CRESCENT TOOL COMPANY 


JAMESTOWN, N. Y. 


Originators of the 


CRESCENT WRENCH 
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temperatures available in the engine-exhaust. Because of 

the two-fold objective, the experiments fall naturally into 

two groups: (a) the hot-plate tests and (b) the tests to 
determine the exhaust-gas temperatures of the automobile 
engine under different running conditions. 

The object of the first group is the determination of three 
points: (a) the rate of vaporization per unit area for differ. 
ent fuels at various temperatures, (b) the temperatures at 
which the vaporization characteristics are most suitable for 
the purpose and (c) the point of deposition of solid matter, 

The purpose of the second group is the testing of the effeet 
of each of the following factors on the temperature of the 
exhaust gases: (a) the temperature of the cooling water, 
(6) the temperature of the inlet air, (c) the timing of the 
ignition, (d) the richness of the fuel mixture, (e) the speed 
of the engine and (f) the load carried by the engine. 

The apparatus and the methods for the two groups of tests 
are described and results are summarized. The point is 
stressed that effort should be made to heat the fuel without 
heating the air, and in conclusion the authors state that one 
of the principal causes of the present poor carburetion lies 
in the improper manifolding of engines, adding that not only 
can our present commercial motor-fuels be used with better 
economy, but even heavier fractions can be properly car. 
buretted by systematically utilizing the heat available in the 
engine exhaust. 

THE VAPOR PRESSURES OF GASOLINES AND LIGHT PETROLEUM 
NAPHTHAS. By F. H. Rhodes and E. B. McConnell. Pub- 
lished in Industrial and Engineering Chemistry, December, 
1923, p. 1273. 

A method for the exact determination of the vapor 
pressures of gasolines and naphthas is described, and the 
vapor pressures of several different types of gasolines and 
naphthas are measured. It is shown that no general relation 
exists between the vapor pressure of a gasoline and its aver- 
age distillation temperature or its density, and that the 
presence of air dissolved in the gasoline or naphtha may 
introduce into the vapor-pressure determination an error of 
considerable magnitude. 

THE LUBRICANT AND ASPHALTIC HYDROCARBONS IN PETRO- 
LEUM. By Charles F. Mabery. Published in Industrial and 
Engineering Chemistry, December, 1923, p. 1233. 

This work is a study of the hydrocarbons in petroleum 
which cannot be distilled without decomposition. The method 
used for their separation was fractional solution in a hot 
mixture of ether and alcohol, after first distilling the crude 
oil to 300 deg. cent. (572 deg. fahr.), first separating the 
homologs of each series and then dividing the series into 
fractions. Identification of the hydrocarbons was then accom- 
plished by the determination of the specific gravity, the 
molecular weight and the percentage composition. 

This method of separation and analysis was applied to five 
crude oils, from West Virginia, Pennsylvania, Ohio, Texas 
and Russia. The Ohio oil being one of peculiar composition, 
a study of its distillable constituents as well as of its fractions 
separated by solution iis given. The homologs of the heavier 
series above 300 deg. cent. (572 deg. fahr.) vacuum appear 
to increase regularly and are divided into (a) the D hydro- 
carbons, lubricants to the final heavy ends, and (b) the H 
group, asphaltic in the heavy ends. A comparison of the 
various oils shows a well-defined distinction between the 
lubricant and the asphaltic hydrocarbons, and the higher 
specific gravity of the Texas and Russian lubricant hydro 
carbons is due to their inherent structure. The wide varia 
tion in the specific gravity of individual fractions of the 
heavy crudes indicates the presence of carboxyl acids ® 
esters. Iodine number determinations show that only the 
ring form of unsaturation applies to the lubricant hydro 
carbons, and they do not appear to enter into the formalite 
reaction as applied by the Marcusson method. 


(Continued on p. 14) 
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“Seeing IS Believing’ 
THE 


PROTECTOMOTOR 


Not only removes all Road 
Dust, Sand and Grit from 
the air supply to the Car- 


buretor and motor, but 
PRO TESFOMOTOR gives Visible Proof that it 


Perfect Positive Protection ; 
does it. 
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More Than 99.9% Efficient under all Conditions 


Remove the outer shell from a Protectomotor that has been in service and you 
will observe that the outside is covered with road dust, sand and grit that would 
cause excessive wear on pistons, rings, cylinder walls,-bearings and all other moving 
parts, while the inside of the filtering medium is perfectly clean and white as when 
placed in service. Cut out a section and place under a microscope and you will not 
be able to detect any sand or grit on the inside surface. 


THE PROTECTOMOTOR 

IS MORE THAN AN AIR CLEANER 
Keeps Out All the Dirt. Controls Air 
Temperature. Muffles Carburetor Noises 


Made of Aluminum and other Rust Proof Material throughout. Has no mov- 
ing parts to wear, get out of order and become noisy. Small in size, light in weight 
elegant in appearance. 


DOES NOT RESTRICT THE AIR OR DECREASE 
HORSEPOWER. REQUIRES NO ATTENTION 


After careful tests in the best equipped laboratories and in the field for over 
three years, the Protectomotor has been adopted as standard equipment by some 
of the largest manufacturers of high grade automobiles, trucks and tractors. 















Complete information on request. 


STAYNEW FILTER CORPORATION 


ROCHESTER, N. Y. 




































































Rolls-Royce ther- 
mostat with bye- 
pass pipe. This 
is one of the 
neatest of the 
many designs. 







Standard Equipment on the 
‘*Rolls-Royce,’’ too! 


The illustration shows a Sylphon Automobile Tem- 
perature Regulator installed on the famous Rolls-Royce. 
This car carries it as standard equipment. 

Controlling the temperature of the cooling medium, it 
greatly reduces the wear of valves, pistons and cylinders. 
Reduces crank case dilution and carbon deposits to a 
minimum and saves from 15 to 20% in gasoline con- 
sumption. 


Bellows 
Complete 





Automobile Temperature Regulator 


Simple, self-contained, it has but three main parts: the Sylphon 
Bellows—that seamless, solderless, flexible all-metal expansion 
member, which is the heart of all Sylphon products; a valve and 
a housing for the Sylphon. 

The Sylphon is filled with a highly volatile liquid, which vapor- 
izes at a poctetermined temperature, expanding the Sylphon and 
openimg the valve to admit water and contracting and closing 
the valen when the temperature falls, 

Is self-regulating, adapted to pump or thermo-syphon cooling 
systems, can be installed between the radiator and the engine, 
either in outlet or inlet water connection. Has no moving parts 
to wear out, needs no oiling and will outlast the motor. 


Standard Equipment on 
these leading Cars 


Duesenberg Packard 

Flint Pierce Arrow 
Fiat Rolls-Royce 
Lincoln Vauxhall 
Napier Vulcan Trucks 


AND MANY OTHER CARS AND TRUCKS 


Do not accept imitations or substitutes. We are the origina- 
tors, patentees and sole manufacturers of Sylphon Regulators. 


Send for Bulletin JUR. 


THE FULTON COMPANY 
KNOXVILLE, TENNESSEE 

New York Chicago Detroit Boston Philadelphia 
Representatives in all Principal Cities 
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BALL-BEARING LUBRICATION. By Alexander Duckham, Py}, 
lished in Engineering, Nov. 16, 1923, p. 612. 

This paper differentiates between plain bearings and bal] 
bearings, as regards the problem of lubrication and shows 
that the ball bearing, although it does not wholly eliminat, 
the need of lubrication, obviates some of the greatest diffiey). 
ties, but at the same time introduces its own particular com. 
plications: (a) the need for a rust-preventing lubricant ang 
(6) the need for either an oil-tight housing or a semi-solid 
lubricant. The three classes of semi-solid lubricants are dis. 
cussed, and their desirable and undesirable features with 
reference to the lubrication of ball bearings are considered, 
Greases of the “vaseline” class, though widely used, are 
believed to be less desirable in connection with ball bearings 
than greases with a calcium base, while a caution is given 
with regard to the use in ball bearings of the third type 
of semi-solid lubricants, namely, that in which a grease of 
one of the types already mentioned is mixed with graphite or 
some other so-called solid lubricant. 

PROBLEMS OF LUBRICATION RESEARCH. By Mayo D. Hersey, 
Published in Journal of the American Society of Naval 
Engineers, November, 1923, p. 648. 

In the introduction the author states that some of the main 
physical problems of lubrication are the following: (a) the 
carrying power of an oil film, (6b) journal friction under 
varied conditions, (c) thermal equilibrium, (d) viscosity 
under pressure and (e) oiliness. The paper consists of a 
discussion of each of the above-named points and concludes 
with a mention of unsolved problems that are continuations 
of the five general problems considered in the article. 


PRESENT STATUS OF THE LOW-PRESSURE TIRE. Published in 
India Rubber World, Dec. 1, 1923, p. 153. 


This article tells briefly of the development and character- 
istics of the low-pressure tire, states that 21 companies are 
now making them either experimentally or for the trade and 
emphasizes the fact that their great present need is stan- 
dardization. In this connection certain standardization pro- 
posals are mentioned, including the following recommenda- 
tion of the executive committee of the Rubber Association of 
America: 


Rim Tire Size Cross-Section 
In. In. In. 

21 29x4 4.40 

21 31x 5 5.25 

21 33 x 6 6.20 

20 32 x6 6.20 

20 34x7 7.30 


INTERNATIONAL BALLOON-TIRE AND Rim STANDARDS ARE 
PROPOSED. By Colin Macbeth. Published in Automotive 
Industries, Nov. 8, 1923, p. 949. 

Pointing out the need for a universal standard as regards 
low-pressure tire dimensions, rim contour and valve connec- 
tion, the author summarizes the disadvantages entailed by 
the use of the existing clincher and straightside equipment 
and suggests a range of five standard tires that fulfills 
certain requirements as to wheel diameter, rim width and 
tire sectional diameter. Low-pressure tires that are 29x 4%, 
30x5, 32x6, 34x 7, 36x8 in. in size are recommended for 
small, light, medium-weight, heavy, and very heavy passenge 
cars respectively. 

A summary of the points in favor of the proposed range 
includes the following: 

(1) It is a real low-pressure range that, while giving 
a large increase in section, does not go so far a 
to hinder its adoption on new cars and in most 
cases makes conversion work on old cars easy 

(2) Cost of such tires need not be any greater than 
that of normal tires 


(Continued on p. 16) 
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Deppé 
Motors Corporation 
Superheated Gas 

| System 


(Patented) 


EE 


This system in cars of the 3000 lb. 
class with engine displacement of 250 
cubic inches gives results as follows: 


With 100 lb. Compression 
Fixed Superheated Gas Mixture 


Fixed Adjustments in All Parts 
with Controlled Combustion 


Develop maximum 


M.P.H. 


Twenty-two miles per gallon with ex- 
isting or any future motor fuels. 


Sixteen hundred miles per gallon of 


speed of 60 














lubricant. 
Ten to 30 M.P.H. in 9 seconds. 
Radiator water normally around 
130° F. 


NO THERMOSTATS 

Easy starting, no loading. 
Practically eliminates carbonization. 
No preignition, no.attoignition. 

No so-called detonations. 


Eliminates vibration due to fuel con- 
ditions. 


Practically eliminates lubricating oil 
dilution. 


No overheating of metals. 
Practically eliminates valve grinding. 
Practically eliminates bearing adjust- 



















ments. 
Practically eliminates spark-plug 
troubles. 
PRACTICALLY ELIMINATES GEAR 
SHIFTING. 


Deppe Motors Corporation 
151 Church Street 
New York City 
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(3) The faults inherent in standard high-pressure 
tires, namely, difficulty of fitting, complexity of 
rim, water damage, high rim weight, inability to 
stand abuse and valve complication and interfer. 
ence, are overcome 

(4) The range of five tires submitted fills the bill jp 
regard to diameter 

(5) Oversizing can be carried out satisfactorily 

(6) Tire and wheel manufacture will be simplified and 
there will be no interference with front-wheel 
brakes or center point steering 

(7) No excessive bouncing or shimmying takes place 
when shock absorbers are not used 


PROPOSED STANDARD NOMENCLATURE FOR GEARING. 
in American Machinist, Nov. 29, 1923, p. 801. 
A report of the nomenclature committee of the American 

Gear Manufacturers Association includes the definition of 

62 terms. These gearing definitions, accepted by the sectional 

committee of the American Engineering Standards Commit- 

tee, are not submitted as recommended practice but are of- 
fered for study and criticism. 


Published 


GERMAN STANDARDS FOR TOLERANCES AND ALLOWANCES IN 
MACHINE Fits. By Oscar R. Wikander. Published in 
American Machinist, Nov. 15, 1923, p. 733. 

It is stated that the first question for each manufacturer 
to decide is whether he shall adopt the unit-bore or the unit- 
shaft system. The characteristic feature of each system is 
named, and considerations are stated that would lead to the 
adoption of the one or the other for different lines of work. 
The importance of properly selecting the grade and class of 
each fit is emphasized, and examples are given to illustrate 
the use of various classes of fits. 


SMALL MARINE-ENGINE DESIGN FROM THE USER’S POINT OF 
View. By Basil H. Joy. Published in Automobile Engi- 
neer, November, 1923, p. 343. 

The object of the paper, as stated by the author, is to bring 
before the designer of small marine engines the difficulties 
that the user finds when he himself has to make adjustments 
or repairs to his engine. The type of engine under direct 
consideration is the four-cycle poppet-valve gasoline engine 
without any reversing gear, and the points considered are: 
(a) ease of manufacture, that is, the price; (b) ease of 
overhaul and (c) ease of access for more or less minor ad- 
justments, repair or renewals. The chief emphasis falls 
upon the feature of accessibility. 


BUILDING VERTICAL OIL ENGINES. By Fred R. 
Published in Machinery, December, 1923, p. 247. 


This paper contains a description of machining operations 
on the engine bed, the frame, the crankshaft, the cylinder 
liner, the piston, the connecting-rod and the flywheel of a 
Diesel engine to illustrate how the machine-work on the 
main parts of such an engine differs from that performed 
on similar parts of smaller engines. The article is supple- 
mented by 13 illustrations, including a sectional view of the 
engine through the cylinder frame. 


Daniels. 


WELDING ALL-STEEL AUTOMOBILE BopiEs. By Joseph W. 
Meadowcroft. Published in The Iron Age, Nov. 29, 1923, 
p. 1457. 


This extract from a paper, read before the Philadelphia 
section of the American Welding Society, describes the equip- 
ment and the methods employed in a plant building all-steel 
automobile bodies. Three methods of welding are used, each 
where it is best fitted, and special machinery and devices 
add to the quantity and the quality of production. 


(Concluded on p. 18) »% 
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CThe KNICKERBOCKER Pattern 
DOME LIGHT 


CThe DURA COMPANY, Toledo, Ohio. 
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Self Aligning ROLLER BEARING 


9 PATS.PENDING 
















Shafer Bearings are self-align- 
ing and automatically com- 
pensate for shaft deflections. 


The concave rollers are set 
at an angle, and rotate be- 
tween the convex cup and 
cone; absorbing thrust and 
radial loads from any angle 


applied. 


SHAFER BEARING CORPORATION 


6501 WEST GRAND AVENUE 
CHICAGO. ILL. 
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NEW HEAtT-TREATMENT BATH PERMITS HANDLING OF Parry 
IN FINISHED ForM. Published in Automotive Industries, 
Dec. 6, 1923, p. 1147. 

This article briefly describes a new process for which 
great economy is claimed, one of the features being tha; 
comparatively unskilled labor can be utilized. 


MODERN PISTON-RING PRACTICE INVOLVES EFFICIENT Desicy 
AND PRODUCTION: Part I. By P. M. Heldt. Published jp 
Automotive Industries, Dec. 6, 1923, p. 1142. 


In this article, the author reviews the development of 
modern piston-ring practice. Topics discussed include (a) 
the securing of uniform pressure of the ring at all points of 
contact between it and the surface of the cylinder bore, (b) 
the best proportional width of rings and (c) the efficiency 
of compound rings. 


TESTING OF STEEL FOR HARDNESS. By H. M. German. 
lished in American Machinist, Nov. 22, 1923, p. 769. 
This paper, dealing with some of the most important fac. 

tors and elements that introduce errors in the operation of 

hardness-testing machines, specifically the Brinell, the Rock- 
well and the scleroscope, states the principle of operation of 
each of these machines and their chief limitations and gives 
instructions for using them with the maximum of efficiency, 


Pub- 


Motor SHow Review. An illustrated extra number of 
Automobile Engineer, published on Nov. 22, 1923. 32 pp. 
This extra number is concerned exclusively with the annual 

show at Olympia, Nov. 2 to 10, 1923. The editorial on 
Standard Models points out that the 1923 show was decidedly 
a salesman’s show, as compared with previous years when 
its interest for the technical man was much greater than 
was the case this year. One page, entitled Show Review, 
gives a brief general summary of the trend of design. The 
remainder of the publication is devoted to a detailed con- 
sideration of the more interesting exhibits, which are treated 
in the following groups: engines, lighting and starting equip- 
ment, frames, clutches and clutch couplings, gearboxes, rear 
axles, springs and spring-suspensions, front axles, steering 
and front wheel brakes. 


TRADE AND INDUSTRY OF FINLAND. 
Heirs Printing Co., Ltd., 
Illustrated. 

The preface indicates that this book is intended to form 
one link in a chain of propaganda that has seemed desirable 
to consolidate and extend the commercial relations between 
Finland and the English-speaking countries and states that 
the present compilation may be regarded as a reliable guide 
to the banks, insurance companies, manufacturers, com- 
mercial firms and ship owners of Finland. An introductory 
chapter of 46 pages gives a survey of economic and political 
conditions in Finland. The main portion of the book is 
devoted to descriptions of nearly 400 firms. There are 
indices of imports and exports, as well as an index of firms; 
among the imports are included motor cars and motor-cal 
accessories. 


Simelius’ 
747 pp 


Published by. J. 
Helsingfors, Finland. 


AN EXPERIMENT IN EARTH Roap CoNSTRUCTION. By Ben H. 
Petty. Published in Engineering News-Record, Nov. 8, 
1923, p. 754. 

This is an account of an experiment in highway extension 
work made by Purdue University during the past summer 
in the southern part of Indiana. Short standard sections of 
earth road were constructed in each of six counties by the 
aid of volunteer labor on the part of interested farmers, 
these sections to serve as models to guide the farmers in 
extending the-improvement. A table shows the cost of the 
experimental road improvement, exclusive of the cost of 
engineering supervision. 
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A manufacturer, guaranteeing his 
product, assumes _ responsibility 
for every part entering into it. 


Such a manufacturer—if he be a 
user of Doehler Die-Castings— 
knows that he has back of the 
die-castings he uses, the reputa- 
tion and resources and responsi- 
bility of the world’s largest pro- 
ducer of die-castings. 


He knows that Doehler Die-Cast- 
ings are correct in design, honest 
in material and workmanship, 
and available to him at the time 
wanted in the quantity needed— 


without fail. 


This is a part of Doehler “pro- 
duction insurance.”’ 





- BROOKLYN. NY. 
TOLEDO. OHIO. 
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Personal Notes 
of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 





B. W. Ainsworth, who was formerly associated with the 
Durant Motors, Inc., Long Island City, N. Y., is now affiliated 
with the Locomobile Co., Bridgeport, Conn. 


C. R. Armbrust has opened an office as consulting automo- 
tive engineer in Cleveland. He was previously engineer for 
the Gilman-Davis Co., Chicago. 


Harrison H. Boyce, inventor of the moto-meter, has re- 
signed as vice-president and general manager of the Moto- 
Meter Co., Long Island City, N. Y. He will in the future 
devote his attention to the promotion of his new product, 
Boyce-ite, the super-fuel ingredient. 


Howard F. Bullock has been transferred from the New 
York office of the United Motors Service, Inc., where he was 
manager, to the main office of the company at Detroit, to 
perform the duties of special representative. 


Albert C. Burch has severed his connection with the Courier 
Motors Co., Sandusky, Ohio, where he was president and gen- 
eral manager. No announcement has been made of his future 
plans. 


Com. J. L. Callan has been elected director and president of 
Airships, Inc., Hammondsport, N. Y. He has been prominent 
in naval aviation for a number of years. 


John R. Cautley has become associated with Vincent Bendix 
of the Perrot Brake Corporation, South Bend, Ind., and will 
be in charge of operations as vice-president and general man- 
ager of that organization. 


Arthur E. Corbin, who was formerly associated with the 
York Motors Corporation, New York City, in connection with 
sales development, is doing similar work for the A. S. Nichols 
Co., also of New York City. 


George M. Corbin, who was until recently resident inspector 
of engineering materials for the Lawrance Aero-Engine Cor- 
poration, New York City, has joined the production engineer- 
ing department of the Wright Aeronautical Corporation, 
Paterson, N. J. 


Fred A. Cornell was recently elected vice-president of the 
C. G. Spring Co. of Delaware, Detroit. He was formerly 
general sales manager for that company. 


Valdemar N. Cronstedt has resigned as designing engineer 
for the Chance Vought Corporation, Long Island City, N. Y. 
His plans for the future have not been announced as yet. 


William P. Crowell has been made sales manager and as- 
sistant to the president of the Mount Vernon Buick Co., Mount 
Vernon, N. Y. He was previously salesman and service man- 
ager for the Hudson Motor Car Co., also of that city. 


(Continued on p. 4) 
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What is this new 
finish 





UCO represents the greatest advance yet 
made in the art of finishing automobiles. 


Manufacturers everywhere have been seeking 
a finish that would retain the true tones of 
the original pigment in a smooth, satin-like 
surface of enduring beauty—resistant alike to 
the elements and to the abrasions encoun- 
tered in service on the road. 


Duco—the result of years of research and de- 
velopment by du Pont chemists—combines 
at last these qualities. It is the most durable 
finish yet produced. Road tests prove con- 
clusively that its beautiful lustre actually im- 
proves with age. 


Due to its entirely new chemical composition, 
Duco has a hardness, durability and smooth- 
ness unapproached by any other material. It 
is impervious to sun, rain, snow, ice, grease or 
alkali dust—and is much less marred by 
bumps, scratches or other abrasions than any 
other finish. Its spray method of application 
and quick drying properties reduce time, space 
and investment in finishing product. 


Duco is standard finish on all Oakland 1924 
models, and, as a result of grueling service 
tests, many other manufacturers are arrang- 
ing to adopt it. 


E. I. DU PONT DE NEMOURS & CO., INC. 


Chemical Products Division 


PARLIN, N. J. 








































Exide 


BATTERIES 


Combining maximum crank- 
ing ability with minimum 
size and weight, the Exide 
Battery has built up a host of 
satisfied users who recognize 
in its longer life and reliable 
performance those desirable 
characteristics for which they 
have always sought. 


THE ELECTRIC STORAGE BATTERY CO. 
PHILADELPHIA 


for every purpose. 
Branches in All Principal Cities 


Manufactured in Canada by Exide Batteries of Canada, Limited 
133-157 Dufferin St., Toronto. 





Oldest and largest manufacturers in the world of storage batteries 
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H. G. Diefendorf, who was formerly general manager of 
the Recording Devices Co., Dayton, Ohio, has purchased the 
steering gear division operated by that company. 


J. J. Dimeo has been appointed factory manager for the 
Doehler Die-Casting Co., Batavia, N. Y. Until recently he 
was production manager for the Dura Co., Toledo, Ohio. 


E. Favary is now consulting engineer for the Moreland 
Motor Truck Co., Los Angeles. 


M. W. Gaffney has accepted a position as body engineer 
with the Fischer-Gaffney Body Co., San Francisco. He was 
formerly affiliated with the Ohio Body & Blower Co., Cleve- 
land, in a similar capacity. 


H. B. Garman, who was previously associated with the 
Garman Mfg. Co., Detroit, as general manager, has become 
sales engineer for the Universal Machine Co., Bowling Green, 
Ohio. 


Victor Gauvreau has entered into a partnership to do busi- 
ness under the title of Govro-Nelson Co., Detroit. 


S. W. Gray has become associated with the Wheeler- 
Schebler Carbureter Co., Indianapolis. 


Edward W. Griffith, who was formerly sales manager for 
the Forsyth Bros Co., Harvey, Ill., has been appointed special 
representative for the Motor Wheel Corporation, Lansing, 
Mich. 


E. H. Gunster has accepted a position as mechanical en- 
gineer for the Train Control Corporation of America, New 
York City. Prior to this he held a similar position with the 
Clifford Automatic Train Stop Co., Scranton, Pa. 


Birger G. Gustafsson, who was previously tool and die de- 
signer for the Arvac Mfg. Co., Anderson, Ind., has become 
master mechanle for the Speedaumatick Co., Chicago. 


W. K. Hadley has been made president of the Hadley- 
Wagener Corporation, New York City. He was until recently 
sales engineer for the Ludlum Steel Co., also of New York 
City. 


Charles E. Hartrick has accepted a position as designer for 
the Yellow Coach Mfg. Co., Chicago. He was formerly auto- 
motive engine designer for the Yellow Sleeve Valve Works, 
East Moline, Ill. 


James S. Henry is now draftsman and tool designer in the 
tool engineering department of the Peerless Motor Car Co., 
Cleveland. His previous business connection was with the 
Progressive Machine & Tool Co., Cleveland, doing drafting 
and tool and jig designing. 


S. H. Jensen, who until recently was research engineer for 
the Monarch Governor Co., Detroit, has been elected secretary 
and treasurer of the Schieber & Jensen Mfg. Co., also of that 
city. 


Albert E. Koeckert is now designer of special machinery 
and automatic production equipment for the T. J. Trundle 
Engineering Co., Cleveland. He was formerly associated 
with the Mechanical Rubber Co., which is also located in that 
city. 

A. Ward LaFrance has severed his connection with the 
Walker Motors, Inc., New York City, of which he was vice 


president. 


(Continued on p. 6) 
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Long Life Safety Low Maintenance Cost 
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When you adopt Lavine Gears— 


You are getting a Gear that 





absorbs road shocks. 







You are getting a Gear that 






can be used on right or left The Steering Gear of 


PROVEN DESIGN, built 


in the finest and most up- 


hand drives alternately. 


to-date Steering Gear Fac- 
tory in the country, equip- 
ped with tools, jigs and fix- 
tures that do turn out nothing 
but first class workmanship. 


















ADJUSTMENT is POSITIVE— 
EXTERNAL and EASILY made. 
This adjustment removes lost play 
from the handwheel. This adjust- 
ment takes only a few minutes and 
does not require the services of a first 
class mechanic. 





PRESSURE LUBRICATION is another 
feature well worth consideration. By this 
means the lubricant is ALWAYS well dis- 


tributed throughout the wearing surfaces of 
















Slight turn of ad- 


justing screw gives the Gear, eliminating premature wear on the 


proper adjustment internal working parts. 





and road feel. 


HEAT TREATMENT is very essential and all 

internal parts of Lavine Gears are treated in a 
department equipped with the latest of heat treat 
equipment. 


THE LAVINE GEAR COMPANY 


60-80 Keefe Ave. Milwaukee, Wis. 
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“It goes 
in the space” 


Acme Wire “goes in the space,”’ smoothly, 
easily, without any kinks or bulges. The 
last turn does not have to be forced and 
hammered into place. 


It goes in the space because it is uniform, 
free from lumps, bare spots, and other im- 
perfections. Its insulation is smooth, even, 
and of high dielectric strength. 


Back of Acme Wire is a company that 
has pioneered in the development of fine 
silk- and cotton-covered enamei wire since 
the beginning of the magnet wire industry. 


Back of it, too, are years of investigation 
and research in developing wire that exactly 
meets winding conditions. Acme knows 
these conditions thoroughly, for in our own 
plant hundreds of thousands of coils are 
wound each year. 


The slightly higher cost of Acme Wire is 
returned many times over in the increased 
output of winders, the fewer rejected coils, 
and the longer life of windings. 


THE ACME WIRE CO., New Haven, Conn. 
NEW YORK CHICAGO CLEVELAND 


Acme 
Wire = 


ACME WIRE PRODUCTS 
“Enamelite,” plain enameled Magnet Wire; “ Cottonite,” 
Cotton-covered Enamelite; “Silkenite,” Silk-covered En- 
amelite; Single and Double Cotton Magnet Wire; Single 
and Double Silk Magnet Wire. We also have a complete 
organization for the winding of coils in large production 
quantities. 

ACME VARNISHED INSULATIONS 
Varnished Cambrics, Silks and Papers, Varnished Tapes 
in rolls; straight or bias. Varnished Tubing (Spaghetti). 

ACME RADIO SPECIALTIES 
Audio Transformer windings; Radio Frequency windings; 
Magnet windings for Head Sets; Enameled wire—especially 
the finest sizes, 40-44 B & S gauge; Silk and cotton-covered 
magnet wire; Enameled Aerial wire, single wire and stranded. 





Illustrated Catalog on request to Engi- 


neers, Purchasing Agents, Executives, 
and Operators. A 
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A. A. Lane resigned on Jan. 15 as engineer for the Fran. 
cisco Sugar Co., New York City. His plans for the future 
have not been announced. 


M. P. Laurent is associated with Laurent & Curlee, Houston, 
Tex., in charge of the Airline power tire pump, invented by 
him. His previous business connection was with the Southern 
Motor Mfg. Association, which is also located at Houston, in 
the capacity of chief engineer. 


C. A. Musselman has been elected president of the Chilton 
Co., Philadelphia. Prior to this he was treasurer and general 
manager of the company. 


Leroy Owen has been made works engineer for the H. A. 
Douglas Mfg. Co., Bronson, Mich. He was formerly works 
manager for the International Harvester Co., Chicago, 


C. H. Parr, who was until recently engineer for the Hart- 
Parr Co., Charles City, Iowa, is now chief engineer for the 
Elgin Street Sweeper Co., Elgin, Ill. 


R. E. Patten has accepted a position as detail designer for 
the Packard Motor Car Co., Detroit. He ig formerly body 
designer and artist for the Cadillac Motor Car Co., also of 
Detroit. 


Walter C. Peterson has been appointed metallurgist and 
sales engineer for the Standard Automotive Parts Ce., Mus- 
kegon, Mich., and the Fredericksen Co., Saginaw, Mich. 


W. R. Provoost has become affiliated with the Safe Cabinet 
Co., New York City. 


Warwick Ray was transferred to the main office of the 
Stewart-Warner Speedometer Corporation, in Chicago, on 
Dec. 1, to take general charge of sales engineering. He has 
been located at Detroit since Jan. 1, 1919, handling the sales 
engineering work in the Michigan territory for this organiza- 
tion. 


William C. Rowles has severed his connection with the 
Belle Isle Boat & Engine Co., Detroit, where he was works 
manager. No announcement has been made of his future 
plans. 

’ 

Walter J. Rudolph, formerly chief engineer for the Imperial 
Brass Mfg. Co., Chicago, is no longer associated with this 
company. His plans for the future have not been made 
known. 


R. Pris; has been appointed engineer for the Roamer 
Meter ‘ar Co., Kalamazoo, Mich. 


Paul F. Schlick, who was until recently draftsman for the 
Minneapolis Steel & Machinery Co., Minneapolis, has been 
made vice-president of the American Supply Co., St. Paul, 
Minn. 


Floyd B. Selensky has accepted a position as draftsman for 
the P. B. Yates Machine Co., Beloit, Wis. He previously held 
a similar position with the National Safety Devices Co., 
Waterloo, Iowa. 


Harry Selker has been elected president of the Selker Brass 
Mfg. Co., Cleveland. He was formerly president and general 
manager of the Buckeye Brass & Mfg. Co., also of that city. 


Harry G. Smith has become affiliated with the Nordyke & 
Marmon Co., Indianapolis, as designer. Prior to this he was 
engineer for the Holley Carbureter Co., Detroit. 


H. A. Soulis, who was formerly mechanical engineer for 
Ryan & Dippel, New York City, has accepted a position with 
the International Motor Corporation, also of New York City. 


(Concluded on p. 8) 
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HOMPSON Silcrome Valves were in the 500 

H. P. Curtiss D-12 engine that won the interna- 
tional speed races at St. Louis, averaging 243 miles 
an hour for 200 kilometers. They are also standard 
equipment in the Wright motors which set the new 
300-hour full-throttle endurance standard now em- 
ployed by the United States government. Thus de- 
signers of finest aeronautical motors confirm the 
judgment of leading automobile engineers who have 
specified Thompson Silcrome Valves because they 
are practically indestructible. 


Let us prove, in your own test engines, the ruggedness 
of this moderately priced valve which hottest motors 
cannot destroy. 


—built by a “trail-breaker 
of industry” 


THE STEEL PRODUCTS COMPANY 


Also manufacturers of king bolts, shackle bolts, tie rod bolts, 


drag links, starting cranks, and brake rod assemblies 


Main Plant Michigan Plant 
CLEVELAND DETROIT 


SILCROME VALVES 























Multiple Disc. Clutches 


“DETLAFF 


ROM the viewpoint of the Motor Vehicle 
Owner (the real Boss of our Industry), the 
most desirable—certainly the most important 
function of the Detlaff Multiple Disc Clutch is in 
the progressive or consecutive engagement of the 
several driving discs, assuring a gradual increment 
of motion and forming a real cushion of protection 
for transmission and axle parts, against sudden 
and destructive engine shocks. 




















































HIS softness of action is undoubtedly one of 

the principal reasons for the remarkable mile 
age records of cars equipped with Detlaff Multiple 
Disc Clutches. In the long run—because they 
create “Good-Will” and Reputation—these Multi- 
ple Disc Clutches are the least expensive type. 





UR 1024 catalog with descriptive illustrated 
text is available at Detroit and Chicago. li 
you haven’t one we will mail your copy on request. 






age te “D” Heavy Duty Clutch is new and 
highly efficient for buses, heavy trucks and 
gas locomotives. 

For high speed engines we have the new passenger 
car model “M-4-4,” light in weight, balanced and 
easily adjustable. 









ETLAFF Clutches are designed for Maximum 
Dependability and manufactured by Clutch 
Specialists. 







A. J. DETLAFF CO. 


Detroit, Mich. 
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G. F. Stephenson has opened the Venice Radio Shop, Ven. 
ice, Cal. He was previously manager for the E. P. Cooper 
Co., Los Angeles. 


W. E. Arthur Todd has severed his connection with the 
Beaver Truck Corporation, Ltd., Hamilton, Ont., Canada, 
where he was assistant to the chief engineer. His future 
plans have not been announced. 


Fred I. Tone has become affiliated with the Gordon-Dexter 
Co., St. Clair, Mich. 


Harry Unwin has been appointed general manager for 
J. H. Caster, Inc., Buffalo. 


A. F. Wagner, who was until recently chief engineer and 
production manager for the Arecibo Grape Fruit Co. of 
Porto Rico, now holds a similar position with the Southern 
Citrus Products Co., Lakeland, Fla. 


Emmet I. Walsh has accepted a position as designer for 
the Baker R & L Co., Cleveland. He was formerly associated 
with Weaver & Kemble, also of Cleveland. 


Harry G. Welfare, who was formerly manager in charge 
of sales for the McAllister Co., Cleveland, has been made vice- 
president and sales manager of the Sterling Electrical Cor- 
poration, which is also located in that city. 


E. F. Wheat has organized the Tillman Auto-Electriec Co., 
Springfield, Mo., and is acting in the capacity of manager. 


Joseph L. White, having sold his interests in the Hewitt 
& White Co., Oakland, Cal., is no longer connected with that 
company, but has joined the engineering department of 
the Western Union Telegraph Co., and is stationed at San 
Francisco. 


Stanley Whitworth, who was formerly assistant manager 
for the Stutz Motor Car Co. of America, Indianapolis, has 
become associated with the Sheldon Axle & Spring Co., 
Wilkes-Barre, Pa. 


Raymond N. Wing is now mechanical engineer for Bley 
& Lyman, Buffalo. He was previously proprietor of the 
Compression Tube & Tire Co., also of Buffalo. 


C. H. Yackey has been promoted from assistant chief en- 
gineer to general superintendent of the Gardner Motor Co., 
St. Louis. 


John Younger, who was until recently vice-president and 
assistant general manager of the Standard Parts Co., Cleve- 
land, is now editor and publisher of Automotive Abstracts, 
which also is located in that city. 





New Process Gear Company 


Incorporated 


Differential Gear Mfrs. 
Syracuse, N. Y. 
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Gears made of stabilized Celo- 
ron are light, strong, and du- 
rable. In operation they are 
permanently positive and silent. 
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The fabric gear material 


that does not swell 











Celoron Crank and 
Generator Gears 






SILENT gear that stays silent can be made only from a 
stabilized material. 


If the material increases in thickness, cross bearings de- 
velop in the gear teeth and an irritating noise results. 


Celoron has been stabilized. 


Before the sheets are cut into gear blanks, a special treat- 
ment removes all danger of noise through swelling of the 
finished gear even in the hot oil of the timing gear case. 


Celoron Silent Timing Gears can be used in any timing 
gear set. They already are standard equipment on Marmon, 
Jewett, Nash, Maxwell, Oldsmobile, Gardner, Apperson, 
Courier (Falls Motor), Dorris, Dort, Elear, Handley (640), 
Haynes (55), and are available for Buick replacements. 


Celoron is made of layers of woven fabric, thoroughly 
impregnated with condensite gum. Under tremendous pres- 
sure and intense heat, these sheets of fabric are bonded into 
a tough, hard, durable material. Celoron is known technically 
as “the laminated phenolic condensation material, bonded 
with condensite.” 


Gears made of Celoron are strong, light, and long-wearing. They 
are permanently positive and silent in operation. 


Celoron Silent Gears, properly mated and installed, do not develop 
snarls, grinds, or howls, even with long use in timing gear cases. 


Our laboratory and engineering service is at your disposal without 
charge or obligation. We shall be glad to supply you with full infor- 
mation on the uses of Celoron and Diamond Fibre in the manufac- 
ture of motor cars and production machinery. Write to Dept. 41. 


DIAMOND STATE FIBRE COMPANY 


Bridgeport, Pennsylvania 
(near Philadelphia) 


Branches in Principal Cities 
Toronto, Canada London, England 





CELORON 


SILENT TIMING GEARS 


Make Celoron Silent Timing Gears standard equipment on all your future cars 


Celoron Cam Gear 
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the typical car-owner 
is 33 years old, and 


—is married. 

—has a bank account and car- 
ries life insurance. 

—buys a $1400 car and pays 
$700 down, paying $100 a 
month on the balance. 

—has monthly income of $350. 

—has owned a car before. 


These are conclusions of a 
Cleveland financial concern. 

In addition (as shown by Cres- 
cent sales figures) 
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CRESCENT TOOLS ; 


he prefers - 


He likes tools that do not fail in a pinch. 
He likes tools that do not have to be re- 
placed. He likes to get Crescent Tools 
with his new car as original equipment, 
and know that he can depend on them 
day in and day out for every occasion. 


| 
CRESCENT WRENCHES are Dik 
f a 


——— 


y 


known and used the world over. 
Sizes 4 inches to 18 inches. 
Single and double end types. 


CRESCENT PLIERS are made 
in a wide range of types and sizes 
for every sort of mechanical 
work. Drop forged and hard- 
ened for extra strength. 


CRESCENT T-type _all-steel 
SCREWDRIVERS are the most 
powerful of their kind. 


The CRESCENT KIT is an out- 
fit of the three most popular 
Crescent Tools for automobile 
and general use. 


CRESCENT TOOL CO. 


213 Harrison Street 


GCGISTERED 
JAMESTOWN, N. Y. 
Originators of the 
Crescent Sepa 
Wrench 


CRESCENT TOOLS 
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Notes and Reviews 





This column, 


which is prepared by the 





Research Depart 
ment, gives brief items regarding technical books and articles 
on automotive subjects. As a general rule, no attempt is 
made to give an exhaustive review, the purpose being to indi- 
cate what of special interest to the automotive industry has 
been published. 

MECHANICS OF THE GASOLINE ENGINE. By H. A. Huebotter 


Published by the McGraw-Hill Book Co., Inc., New York 
City. 313 pp.; illustrated. 


In this book the principles of the mechanics of materials 
have been applied to the solution of general problems of 
engine design in such a way as to illustrate the procedure 
and simplify the work for specific cases. The preface states 
that the work is submitted more for the convenience of the 
designing engineer than for the instruction of the layman. 
Stressing the importance of the ability to apply basic prin- 
ciples to concrete problems in a practical manner, the author 
mentions as his aim the pointing out of these principles and 
the employment of them in mathematical analysis in such a 
way as to enable the novice to build up his judgment about 
them rather than about a mass of equations that are of no 
value except in the particular cases for which they were 
derived. Representative units of various kinds of engines 
are illustrated and in some cases analyzed. 


CONDENSED 


CATALOGS OF MECHANICAL EQUIPMENT WITH 
GENERAL CLASSIFIED DIRECTORY AND CONSULTING EN- 
GINEERS DIRECTORY. 13th annual volume, 1923 and 1924. 


Published by the American Society of Mechanical En- 

gineers, New York City. 678 pp.; illustrated. 

The preface states that this work serves as a handy sub- 
stitute for individual catalogues when they are not on file, as 
a ready index when they are and as a basis of inquiry for 


complete catalogs when required. The book contains over 
30,000 listings of manufacturers and products, carefully 


classified and cross-indexed so as to be of the greatest pos- 
sible service to the user. 


INDUSTRIAL OIL ENGINEERING. By J. R. Battle. Published 
by J. B. Lippincott Co., Philadelphia. 1142 pp.; illustrated. 
This volume is a revision of the second edition which was 

issued in 1920. Notable improvements are the amplification 

of Section 11-d, and the addition of two new sections, 1l-e 

and 11-f. In Section 11-d United States Government Specifi- 

cations for gasoline are brought uptodate. Section 11-e con- 
tains United States Government Specifications for naphthas 
and burning oils, and Section 11-f is devoted to conversion 
tables for petroleum oils, showing American Petroleum In- 
stitute degrees, corresponding to specific gravity at 60 deg./ 

60 deg. fahr., specific gravity at 60 deg./60 deg. fahr. corre- 

sponding to American Petroleum Institute degrees and Amer- 

ican Petroleum Institute degrees corresponding to degrees 

Baume. The introduction to the tables calls attention to 

the fact that there have been in use in the petroleum industry 

two arbitrary scales for hydrometers, one based upon the 

Modulus 140 and the other based upon the Modulus 141.5. 

To avoid confusion, misunderstanding and uncertainty, the 

American Petroleum Institute, the Bureau of Mines and the 

Bureau of Standards agreed upon the Modulus 141.5, to be 

used in the United States petroleum industry and to be 

known as the American Petroleum Institute scale. The tables 
are based upon the formula: 

Petroleum Institute degrees=141.5-- (Specific 

Gravity at 60 deg./60 deg. fahr.)—131.5 


American 


THE COMMERCIAL MoToR TRANSPORT EXHIBITION AT OLYMPIA. 
Published in Engineering, Nov. 23, 1923, p. 660; Nov. 30, 
1923, p. 690 and Dec. 7, 1923, p. 705. 

Evidence of the advance made recently in the design and 
construction of commercial motor vehicles in the United 
Kingdom is given in these articles describing the exhibition 
held in London last November. 


(Continued on p. 12) 
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ROLLER BEARING CO. 
Detroit Michigan 





Bower Service 


The following organizations carry a 
stock of Bower Roller Bearings and 
stand ready to render service at all times. 


Auto Equipment Company 
1021 N. Meridian St. 


Indianapolis, Ind. 


Automobile Bearings Company 
620 Commerce St. Nashville, Tenn. 


Automotive Equipment Corporation 
3019 Locust St. St. Louis, Mo. 


Berry Bearing Company 


2711 Michigan Avenue Chicago, IIl. 


Detroit Ball Bearing Company 
3958 Cass Ave. Detroit, Mich. 


Fenstermacher Automobile Sup. Co. 
8 So. 9th St. 


Minneapolis, Minn. 


S. Fabian Goodman 
1834 Broadway New York, N. Y. 


Andrew Murphy & Son 
1402 Jackson St. Omaha, Nebr. 


Motor Parts Corp. 


1419 No. Charles St. Baltimore, Md. 


Ohio Ball Bearing Co. 
6537 Euclid Ave. Cleveland, Ohio 


Northwest Bearing Co. 
601 East Pike St. Seattle, Wash. 


Pacific Ball Bearing Co. 
415 West Pico St. Los Angeles, Cal. 


Southern Bearing Co. 
375 Edgewood Ave. 


Standard Bearings Co. 
1020 Grand Ave. 


Atlanta, Ga. 


Des Moines, lowa 


Western Gears & Parts Co. 


317 Bourbon St. Dallas, Texas 
fe) 
power /: 


BOWER ROLLER BEARING CO. 
Detroit, Michigan 
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The exhibits, many of which are discussed and illustrated 
by numerous drawings, include taxicabs, fire engines, buses, 
steam wagons and electric trucks. The last-named are useg 
extensively in England by corporations for the collection of 
garbage, as the batteries can be recharged at the municipal 
generating stations at very slight cost during hours of low 
load. One exhibit that will appeal to those who are jp. 
terested in the work of the Associated Equipment Co., as 
exemplified in the London General Omnibus chassis, is the 
new A. E. C. model designed for use in carrying either pas. 
sengers or freight. This chassis will handle a net load of 2 
tons or a gross load, including the body, of 2% tons. The 
aim of the designers was to keep down the price and to 
insure a low cost of operation by simplifying the design and 
reducing the number and the complexity of the component 
parts. 


The Super-Sentinel Steam Wagon, with a carrying ¢a- 
pacity up to 10 tons, is described and the distinctive features 
of the machinery are illustrated by drawings of the boiler 
and the engine. The fuel used is gas coke on account of its 
cheapness, but hard coal or charcoal is equally suitable. A 
new four-wheel drive truck chassis, known as the 3-ton 
F.W.D. motor lorry, has interesting and unusual features 
and has aroused much discussion in England where the 
application of this type of drive to motor trucks is a novelty. 
As the system of driving is so unusual, illustrations of the 
chassis and the construction of the transmission components 
are shown in considerable detail on pp. 706 and 707 in the 
third article of the series. Another interesting group of 
illustrations on pp. 710 and 711 shows some of the important 
details of a Maudslay chassis specially designed for service 
in passenger carrying, and no less noteworthy is one of the 
Thornycroft exhibits, the J-type double-deck omnibus, con- 
spicuous for the care that has been expended upon its de- 
sign. The bus body fitted to this chassis at the Exhibition 
was designed to meet all the requirements of the Metro- 
politan Police for service in London. 


Wuat Forp HAs DONE IN THE LINCOLN PLANT. By Fred H. 
Colvin. Published in American Machinist, Dec. 20, 1923, 
p. 897; Dec. 27, 1923, p. 943 and Jan. 3, 1924, p. 5. Illus- 
trated. 


These three articles point out some of the methods used 
in the Lincoln plant. To illustrate the care that is taken 
in machining, inspecting and assembling, the author chooses 
certain operations and describes them in detail. 

The topics selected for consideration include the various 
operations connected with the production of the crankcase 
and the transmission; methods of honing cylinders, of polish- 
ing gear teeth and of holding the piston-pin in the piston; 
devices for holding the camshafts straight and true during 
the hardening process, for testing the alignment of the 
piston and the crankshaft bearing at the other end of the 
rod, for putting the locking pin in place, for putting the pin 
in the valve-slide roller and for putting the piston-rings into 
their respective grooves; as well as various assembling 
methods and devices. 

ANNUAL REPORT OF THE DIRECTOR OF THE BUREAU OF STAND- 
ARDS TO THE SECRETARY OF COMMERCE, FOR THE FISCAL 
YEAR ENDED JUNE 30, 1923. Published by Government 
Printing Office, City of Washington. 330 pp. 


Topics of particular interest to the automotive industry 
are discussed on pp. 104 to 111, under the following heads: 
altitude laboratory, ignition, carburetion, fuels for internal 
combustion engines, lubrication, cooling problems, automo- 
bile brake-linings, road performance of engines and cars, 
mechanical efficiency of truck rear-axles, phenomena of com- 
bustion and miscellaneous. This last-named section includes 
a mention and a brief description of certain devices that have 
been designed and constructed. 


(Continued on p. 14) 
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When Minutes Mean Hours 


Wi the fire alarm rings, even a slight 
delay in starting the fire apparatus may 
mean hours of time in putting out the blaze. 

Stutz Fire Engine Company has recognized 
this fact. Every part of Stutz Fire Apparatus 
must be of utmost dependability and ready for 
service at all times. 

Realizing the importance of reliability instart- 


ing and lighting equipment, Stutz selects Wes- 
tinghouse to furnish these two important units. 

Westinghouse starting, lighting and igni- 
tion apparatus is the choice of manufacturers 
of motor cars and trucks, in every price class. 
The engineers of this world-wide organization 
are always ready to help solve your electrical 
problems. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
Automotive Equipment Department - Sales and Service Headquarters: 82 Worthington Street, Springfield, Mass. 
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Gar Wood Says: 


“That over 90% of all truck makers 
advise Wood-Detroit Dumping Equip- 
ment is due to its superior design; 
that over 90% of users specify Wood- 
Detroit is proof of its superior serv- 


B ti ul t 7 b FT Gar “Wood 
» 


Friction losses and lubrication problems 
are insignificant with only three moving 
parts—a piston and two pump gears—at 
all times working in oil, in 





Hydraulic Hoists 


The serviceability that this simplicity and 
eficiency has given to Wood-Detroit 
Hoists and the sturdiness of these units 
and of the Wood-Detroit Steel Bodies, is 
responsible for their leadership since the 
earliest days of the industry. 


Wood Hydraulic Hoist 


& Body Company 
7924 Riopelle St. Detroit, Michigan 


Sales and Service in Principal Cities 
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AUTOMOTIVE INDUSTRY SHOULD LEAD IN SAFETY MOVEMENt 
By C. W. Price. Published in Automotive Industries, Dee 
13, 1923, p. 1187. 


The need for action in the prevention of traffic accidents 
on economic as well as humanitarian grounds is stressed 
and five reasons based on economic principles are given t, 
show why the automotive industry should take the lead jp 
the safety movement. 


HIGHWay OFFICIALS REVIEW TECHNICAL ACTIVITIES OF 1923 
Published in Engineering News-Record, Dec. 13, 1923, D 
982. . 


The papers presented in New Orleans at the convention 
of the American Association of State Highway Officials, 
Dec. 3 to 6, are summarized under the heads of administra. 
tion turnover, federal-aid, design and research, finance and 
construction. 


WHAT CAR-OWNERS SHOULD Pay FOR ROAD BUILDING. By 
A. R. Hirst. Published in Engineering News-Record, Dec. 
13, 1923, p. 967. 


This paper proposes the following formula for figuring 
vehicle imposts: “The motor-vehicle owners of each state 
should each year pay for their highway service one-half of 
the total amount made available in that year to pay the cost 
of the state’s highway program, after deducting from said 
amount the total amount made available to pay the cost of 
the state’s highway program in the year 1904.” The reason 
given for selecting 1904 as the basing year is because de- 
pendable figures of highway expenditures in all states are 
available for that year and because it marks the real begin- 
ning of the motor era. The various common forms of tax- 
ation upon motor vehicles are briefly summarized, and the 
opinion is expressed that the motor-fuel tax is the most 
scientific of them. 


TAKING THE GUESS OUT OF ROAD-BUILDING. 
Atherton DePuy. Published in American 
cember, 1923, p. 20. 


By William 
Motorist, De- 


This account of the part played by research in the develop- 
ment of road-building as a science mentions tests that have 
been conducted and instruments that have been devised, with 
special emphasis on the work of this nature carried on by the 
Bureau of Public Roads. The traffic counter, the accelerome- 
ter and the strain gage are among the instruments de- 
scribed, and considerable attention is given to the building 
of experimental sections of road as a factor in highway 
improvement. 


REFINEMENTS MARK CHASSIS 
Plimpton. Published in Bus 
1924, p. 9. 


DEVELOPMENT. By R. E. 
Transportation, January, 


This review of the progress made in bus design and con- 
struction, with special reference to the chassis, states that 
refinements rather than radical developments have been the 
order of the past 12 months. It is stated that the greatest 
development, as measured in number of new models offered, 
has been in the large single-deck buses, known as the heavy- 
duty type. Other improvements that are mentioned include 
progress in generator equipment, the growth of power- 
applied brakes, the increased use of aluminum disc wheels 
and the application of auxiliary mechanisms to secure easy 
riding. 

UNIVERSAL MoTOR-CAR ENGINE in En- 
gineering, Dec. 28, 1923, p. 815. 


STAND. Published 


A stand is described which has been designed and con- 
structed to meet the need, in many classes of work in the 
assembly and repair of motor-car engines, for a device that 
will make it possible to tilt the engine to a greater or Jess 
extent and keep it in that position until the particular work 


(Continued on p. 16) 
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We take pleasure in announcing 
to 
The Society of Automotive Engineers 
that 


after several years devoted to an intensive study of 
Crankease Contamination and Dilution 


this Corporation is now prepared to place at the service of 
the Automotive Industry the knowledge gained 


from our research work. 


We are offering in a commercial way, to the 
Engineers and Builders of Internal Combustion Engines’ 
a comprehensive line of devices that have been 
designed to correct the varying conditions 
of Contamination and Dilution, as 
developed in the Crankcases 


of all types of Motors. 


MOTOR IMPROVEMENTS, INCORPORATED 
GENERAL OFFICES - FISK BUILDING 
NEW YORK 
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Deppé 
Motors Corporation 
Superheated Gas 
System 


(Patented) 


This system in cars of the 3000 lb. 
class with engine displacement of 250 
cubic inches gives results as follows: 


With 100 lb. Compression 
Fixed Superheated Gas Mixture 


Fixed Adjustments in All Parts 
with Controlled Combustion 


Develop maximum speed of 60 


M.P.H. 


Twenty-two miles per gallon with ex- 
isting or any future motor fuels. 


Sixteen hundred miles per gallon of 
lubricant. 


Ten to 30 M.P.H. in 9 seconds. 

Radiator water normally around 
130° F. 

NO THERMOSTATS 

Easy starting, no loading. 

Practically eliminates carbonization. 

No preignition, no autoignition. 

No so-called detonations. 


Eliminates vibration due to fuel con- 
ditions. 


Practically eliminates lubricating oil 
dilution. 

No overheating of metals. 

Practically eliminates valve grinding. 

Practically eliminates bearing adjust- 


ments. 
Practically eliminates spark-plug 
troubles. 
PRACTICALLY ELIMINATES GEAR 
SHIFTING. 


Deppe Motors Corporation 
151 Church Street 
New York City 
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on it is completed. The stand is made in two sizes, the one 
suitable for all engines used on motor vehicles of sizes up to 
5-tons and the other for heavy service. 


CONVEYOR SYSTEM IN CONTINUOUS MOTION. Published jp 
The Iron Age, Dec. 13, 1923, p. 1594. 


This paper contains a description of a chain conveyor 
system for handling frames of automobile windshields dur- 
ing the enameling, baking and other operations. Features 
of this conveyor are its length, which is 1300 ft., and the 
numerous turns it makes in its winding course through the 
enameling department. Four illustrations accompany the 
description. 


SALVAGING SCRAP IN CADILLAC PLANT. Published in The 
Iron Age, Dec. 13, 1923, p. 1571. 


It is pointed out that the erection of a separate building, 
specifically designed for scrap handling, is a step toward 
more economic production, in that scrap, instead of being 
allowed to accumulate in the manufacturing departments, 
releases valuable space in the manufacturing building for 
production work. Such a building is described, and the 
various operations of scrap-salvage are told in some detail, 
The article is accompanied by five illustrations, including a 
reproduction of a scrap transfer form that is filled out by 
the inspector when material is ordered to the scrap depart- 
ment. This form is filled out in quadruplicate, one copy 
going to the planning department, another to the accounting 
department, a third to the scrap-salvage department, the 
fourth being retained by the inspector. Information on this 
form includes the department from which the scrap came, 
the part name and its number, the quantity, the nature of 
the defect, the kind of material and the number of opera- 
tions performed on the piece before it was scrapped. 


How TO SELECT A SPRING MATERIAL. By Joseph Kaye Wood. 
Published in American Machinist, Jan. 10, 1924, p. 49. 


The author explains the quantitative method developed 
by him for determining a proper spring material. A chart 
is given which shows the relation between the load-deflec- 
tion rate and the maximum safe range of deflection and a 
table gives the values of the material index and other prop- 
erties for 17 metals. The question of the effect of tem- 
perature on the modulus of elasticity is discussed. 


RUBBER SHOCK INSULATORS ON TAXICABS AND MOTOR CaRs. 
Published in India Rubber World, January, 1924, p. 225. 


In a summary of the advantages of rubber shock in- 
sulators, the claim is made that a 50-per cent saving in tire 
mileage is expected because the rubber blocks absorb shocks 
and cushion jars and jolts,.and that reduced gasoline con- 
sumption is effected because a car can be operated at a more 
uniform speed. Directions are given for applying shock in- 
sulators to existing cars. Further, it is stated that the 
insulators have been successfully applied in several other 
locations on motor vehicles, notably in torque rods and 
engine mountings. 

EXHAUST-VALVE AND CYLINDER-HEAD TEMPERATURES IN 
HicH-SPEED GASOLINE ENGINES. By A. H. Gibson and H. 
Wright Baker. Published in Engineering, Dec. 21, 1923, 
p. 785 and Dec. 28, 1923, p. 816. 


The data contained in this paper are based on a number 
of tests, some of which were carried out on the cylinders of 
aeronautic-engines at the Royal Aircraft Establishment, 
others on a single-cylinder water-cooled unit; these two series 
were supplemented by a series of measurements made on 
aeronautic-engine cylinders fitted with water-cooled exhaust- 
valves. 

It is stated that the tests were designed with a primary 


(Continued on p. 20) 
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Old lne— 
New Trade-Mark— 


Service better than ever! 


v 


Our specialization in Yoke Ends Brake Rod 
Assemblies, Spring Clips, Shackle Links, 
Levers and the Gemmer Brake Rod Adjuster 
enables us to offer the highest quality Drop 
Forgings at the lowest competitive prices. 


We are the sole manufacturers of the Gem- 
mer Brake Rod Adjuster, the keystone of 
equalized brake adjustment, now used as stand- 
ard equipment by more than 75 makers of 
automotive vehicles. 


It does away with, and saves the cost of, 
turnbuckles, adjustable yokes, lock-nuts, cut- 
ting and threading of rods. Just turn the 
thumb screw to take up the wear. It locks 
automatically. 


Quotations cheerfully furnished. 


Keystone Forging Co. 


Consolidated with M. J. Ford Mfg. Co. 
Plant—Northumberland, Pa. 


New York Office—347 Fifth Avenue 


Detroit Office—General Motors Bldg. 
San Francisco—Mills Bldg. 
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(TE Positive Protection 


The ONLY device that filters ALL the 
dust, sand and grit out of the air at ALL 
speeds. 


This is our claim which any automotive 
engineer can demonstrate to his own satis- 
faction by comparative tests. 


Alexander Johnston, Editor of “Motor,” 
says: 


“So far as my experiments have gone, I have 
found only one cleaner, a filtering type, The 
Protectomotor, that really shows no power loss 
or otherwise changes the. performance of the 
engine, and it is ‘practically 100 per cent efficient. 


“In the tractor field three types of tleaners 
are in use, the water type; centrifugal, and the 
filtering. The water type is out of the question 
since it restricts the power output. It is large 
in size and cannot be used in cold weather on 
account of freezing. The centrifugal is not only 
restrictive in power, but permits some dust and 
dirt to pass through, especially the fine grit which 
is most destructive. The filtering type can easily 
be tested by throwing into it-a handful of dirt. 
It will catch all, while the average centrifugal 
will permit a good quantity to pass through.” 


We would be glad to send a Protecto- 
motor to the engineering department of 
any automobile, truck or tractor manufac- 
turer for purposes of making tests to verify 
our claims. 


Write to-day for our booklet, “An In- 
teresting Case, Protectomotor vs. Road 
Dust.” Read it and act as judge and jury. 


We are willing to leave the case in your hands. 


Staynew Filter Corporation 
Rochester, N. Y. 


Perfect, Positive, Protection 
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view to determine the effect on the exhaust-valve temperature | 
of the following variables: 


(1) Strength of working mixture 
(2) Power output | 
(3) Compression-ratio 


(4) Speed 
(5) Spark-advance | — 
(6) Cylinder-jacket-water temperature 
(7) Position of admission of cooling water to cylinder- 
jacket 


(8) Shape of valve 

(9) Width of valve-seat; cooling effect of valve-seat | 
and guide 

(10) Lift of valve 

(11) Valve tappet clearance 

(12) Type of fuel, gasoline and 20 per cent benzol- 
gasoline mixture 


The details of the cylinders tested are tabulated under the | 
heads of bore, stroke, type, number of exhaust-valves and 
diameter in port. The experimental apparatus is described 
and the procedure of the tests is given in detail. The con- 
clusions drawn from the tests are summarized at the end of | 
the paper as follows: 


The investigation goes to show that, in a well-de- 
signed and well-cooled overhead-valve gasoline-engine, 
either of the air-cooled or water-cooled type, under 
normal conditions of operation the temperature of the 
exhaust-valve ‘may be between 600 and 750 deg. cent. 
(1112 and 1382 deg. fahr.). The temperature is af- 
fected by a large number of factors, the most impor- 
tant, in an engine operating without detonation, being 
the timing of the ignition, the temperature of the cool- 
ing water and the strength of the working mixture. 
The highest temperatures under such conditions are 
attained at full throttle with the weakest mixture 
capable of maintaining the maximum load, with the 
highest jacket-water temperatures and with a retarded 
ignition. 

In a given cylinder, with different compression- 
ratios, the exhaust-valve temperature at any given 
horsepower within the capacity of the cylinder having 
the lowest compression-ratio, is sensibly independent of 
the compression-ratio. 

If, owing to some such hot-spot in a cylinder as may 

be produced by the action of a loose valve-seat or of a 
defective spark-plug, preignition is set up, the tem- 
perature of an exhaust-valve may readily attain tem- 
peratures exceeding 800 deg. cent. (1472 deg. fahr.). 
At such temperatures the valve, whether of chromium 
or tungsten steel, will burn out rapidly. At lower 
temperatures chromium steel has the advantage of not 
oxidizing so rapidly as tungsten steel with weak mix- 
tures, although at temperatures not exceeding 750 deg. 
cent. (1382 deg. fahr.) both are capable of giving ex- 
cellent results. 

The best shape of valve-head appears to be one hav- 
ing a flat bottom and a tulip-shaped top. Owing to 
the weight, this is in general impracticable, and the 
next best is one having the tulip-shaped head common 
in aeronautic-engine practice. Increasing the lift of 
the valve within limits tends to cool operation by re- 
ducing the mean scouring -velocity of the gases. 

Within the limits usual in practice, tappet clearance 
does not greatly affect valve temperatures. Even 
negative clearance, so long as this does not exceed about 
0.01 in., has only a small effect. 

Generally speaking, the conditions tending to give 
a hot valve also tend to give a hot cylinder-head. The 
result of retarding the ignition is exceptional in that 
it gives a hot valve but a cool head. The range in 


(Continued on p. 22) 
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WIRE Wheels DISC 


« | The sensation of the 
automobile industry 


ol- 





CHARLES Liviweston Buut 


It’s the sensation of the National 
Shows—the revolutionary principle 
represented by the BUFFALO small 
diameter wheel and the ‘‘balloon’”’ 
tire. 


No matter what the make or the 
price of your car may be, BUF- 
FALO Wheels and ‘‘balloon’’ tires 
will make it a BETTER car—a car 
that rides easier, drives easier and 
operates with greater economy. 


BUFFALO Wheels, either Wire or 
Disc, are available in standard sizes 





as well as in the small diameter 
sizes—but it is the small diameter 
type that has been designed espe- 
cially to achieve the original pur- 
pose of the ‘‘ballooning”’ of tires. 


And the same specialized engin- 
eering ability, manufacturing skill 
and many outstanding mechanical 
features of Rudge - Whitworth, 
Houk and House Wire Wheels and 
BUFFALO Disc Wheels that have 
led to their adoption as standard 
equipment on the world’s finest 
cars are embodied in wheels bear- 
ing the BUFFALO symbol of 
superiority. 


WIRE WHEEL CORPORATION 
of AMERICA 


Buffalo, N. Y. 
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An Automobile 
Fan Mounting 


A feature of this mounting is the way in 
which the Fafnir Ball Bearings are installed in 
the fan hub. The most obvious way of doing 
this would be to fit the bearings in pockets 
counter-bored in both ends of the hub. In 
order to avoid the cost of extra machining, 
however, the ball bearings are here shown in- 
stalled between end caps and a spacing mem- 


ber. 


We would also call attention to the fact 
that, as in this instance, it is the housing which 
revolves; it is advisable to reverse the usual 
procedure and install the bearings with light 
press fits in the hub and sucking fits on the 
shaft. 


Fafnir Ball Bearings in all standard types 
and sizes are manufactured with the utmost - 
accuracy from thoroughly heat treated chrome 
alloy steel. 











Realizing that readers of this magazine are 
chiefly technical men, we will occasionally use in 
our advertisements examples of typical automotive 
mountings. 


THE FAFNIR | 
BEARING COMPANY 


New Britain, Conn. 





CLEVELAND, OHIO 


CHICAGO, ILL. 
537 South Dearborn St. 1016-1017 Swetland Bldg. 
NEW YORK, N. Y. 


DETROIT, MICH. 5 Columbus Circle 


120 Madison Ave. NEWARK, N. J. 
Room 51!1 271 Central Ave. 


PHILADELPHIA, PA. 
1427 Fairmont Ave. 
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the cylinder-head temperatures corresponding to a 
given change in the operating conditions is, however 
much smaller than the range of temperatures of the 
exhaust-valve. 


Valve temperatures are sensibly the same whether 
gasoline or a gasoline-benzol mixture is used as a fuel, 
In this connection benzol is only of real advantage 
under conditions in which the use of gasoline would be 
accompanied by serious detonation leading to pre- 
ignition. 

By water-cooling exhaust-valves the temperature can 
be reduced to about 300 deg. cent. (572 deg. fahr.) and 
such valves enable the output and the efficiency of an 
engine to be appreciably increased. They also enable 
a higher compression ratio to be used. They are, 
however, only suitable for use on an air-cooled engine, 
and if water is used as the cooling fluid, unless care- 
fully designed, are likely to prove a source of danger. 


NON-FREEZE SOLUTIONS FOR THE RADIATOR. Published in 


Motor Transport, Dec. 1, 1923, p. 304. 


A brief treatment of the common difficulties experienced 
with alcohol and glycerine solutions and suggested remedies, 


One feature of the paper is the inclusion of five tables of 
non-freezing solutions. These tables show the percentage 
of each substance entering into a given solution, together 
with the freezing point and the boiling point of the solution 
thus formed. 


UsE OF ALUMINUM TO PREVENT STEEL CORROSION. By Arthur 
V. Farr. Published in Chemical and Metallurgical En- 
gimeering, Dec. 31, 1923, p. 1188. 


A description of the calorizing process that consists in 
alloying the surface of steel with aluminum. It is claimed 
that calorized steel tubes have all the advantages of the 
structural strength of steel tubes together with the corrosion 
resistance of aluminum. 


THE DEVELOPMENT OF MODERN STAMPING PRACTICE. By 
W. W..Galbreath and John R. Winter. Published in 
Mechanical Engineering, January, 1924, p. 17. 


The history of the use of pressed metal is outlined, with 
special reference to the automotive field. Although it is 
admitted that it is not the aim of the pressed-metal manu- 
facturer to eliminate castings, inasmuch as there are thou- 
sands of parts that are cast which cannot be produced in 
any other way, yet it is claimed that pressed metal is mak- 
ing a wonderful contribution to industry in speeding up the 
production of parts, reducing excessive unnecessary weight, 
eliminating many expensive machining operations and saving 
material and handling costs, in addition to savings in plant 
investment that would have to be made to take care of the 
many finishing operations required when cast parts are used. 


MODERN PISTON-RING PRACTICE INVOLVES EFFICIENT DESIGN 
AND PropucTION. By P. M. Heldt. Published in Auto- 
motive Industries, Dec. 13, 1923, p. 1204. 


In this article the author concludes his discussion of 
modern piston-ring practice with a treatment of ring 
materials, individual versus pot castings, oil wiper rings and 
testing methods. Various testing devices are described and 
are illustrated by diagrams. 


MACHINING Hupson SuPER-Six LYNITE Pistons. By Charles 
O. Herb. Published in Machinery, January, 1924, p. 366. 
16 illustrations. 


After a brief mention of the advantages and disadvantages 
of aluminum pistons, attention is called to an aluminum- 
alloy piston that has been developed, known as a constant 
clearance piston, and the claim is made that it overcomes 
certain of the difficulties believed to be inherent in ordinary 


(Continued on p. 24) 
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EDMUNDS §& JONES ANNOUNCE 


THE E § J TYPE 2O HEADLIGHT 


An Entirely New Principle in Automotive 
Headlight Equipment 


The E & J Type 20 Headlight is as radi- 
cal a change in automobile headlight 
equipment as was electricity when it re- 
placed acetylene gas. Its scientific con- 
struction at last provides ideal road illumi- 
nation. 


By the skillful combination of an ingeni- 
ous reflector and amber screen in the 
E & J Type 20 Headlight, light rays are 
projected through a double convex lens 
casting a strong, white light for a 
distance of 500 feet, but approaching 
motorists see only a soft, amber glow. 
This eliminates dimming. 


(Manufactured under Bone Patent, 


The E & J Type 20 Headlight is a com- 
plete lighting unit and as such the height, 
strength and distance of light rays, pro- 
jected by it, can be aimed and focused to 
conform with any lighting regulations. 
Therefore, it meets the law in every state. 


This lamp represents the accumulated ex- 
perience of twenty years devoted to the 
manufacture of lighting equipment for 
motor cars. It is a fitting achievement on 
the twentieth anniversary of its perfectors, 
in honor of which occasion it is named. 
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Reputation Insurance 


The reputation for economy, performance 
and dependability, which your product en- 
joys is not based on results attained in fac- 
tory tests; the public rates a car or truck 
on the average experience of vehicles in 


actual service. 


Zenith fixed adjustment makes certain the 
standards you set will be met by the user; 
for the correct adjustment of the carbure- 
tor—the greatest factor in economy—is 


not easily upset by driver or mechanic. 


Over 160 American 


Carburetors. 


Our engineers will gladly cooperate with 
you, to determine exactly what Zenith can 


do for you. 


ZENITH DETROIT CORPORATION 


Manufacturer of 


ZENITH CARBURETORS 
DETROIT MICHIGAN 


NEW YORK . CHICAGO 


Branches: 


CLEVELAND . 


Service Stations in over 800 cities 
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manufacturers are 
now stabilizing performance and insuring 
reputation through equipping with Zenith 
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aluminum pistons. The equipment employed in its prodye. 
tion and the machining operations are described in detail 
from the time the lynite castings are delivered to the nia. 
chining department until the pistons are conveyed to the 
assembling department. 


PISTON PINS AND END PuiuGs. By Fred H. Colvin. Py. 
lished in American Machinist, Dec. 20, 1923, p. 912. 9 
illustrations. 


Details are given of the operations performed in making 
piston pins and the plugs that fit over the ends for the 
engines used by an aeronautical company. The questions 
of tolerances and hardness are included. 


PISTON INSULATION IN LARGE OIL ENGINES. 


By M. Can- 
delero. 


Published in Motor Ship, December, 1923, p. 326. 

A discussion of the possibility of cutting the heat loss 
entailed by piston cooling by the application of insulating 
material in front of the piston crown instead of water or 
oil circulation on the outside is presented. The suggestion 
is made that a stratum of cohibent, such as laminated 
asbestos or graphite compound, should be located in front 
of the piston crown, with a protecting covering of wrought- 
iron plate. In this connection the heat conductivity of 
laminated materials receives consideration. 


DIESEL ENGINES FoR YACHTS. By Daniel H. Cox. Pub- 
lished in Motorboat, Dec. 10, 1923, p. 18. 


Calling attention to the fact that recently internal-com- 
bustion engines that use heavy oil for fuel have been to 
some extent superseding steam as the motive power for 
yachts, this article sums up the principal arguments for and 
against the use of Diesel engines as compared with steam 
engines and also as compared with gasoline engines. 

A comparison is made between a sea-going Diesel yacht 
and a steam yacht of similar dimensions and a like com- 
parison is made in the case of coastwise vessels. From these 
comparisons the conclusion is drawn that if Diesel engines 
are used in place of steam, the vessel’s dimensions being 
the same, an owner can secure at a slight increase in the 
first cost much more accommodation, equal speed and many 
times the cruising radius possible with steam, while the 
crew will be less and all operating costs will be greatly 
reduced. 


HAND TACHOGRAPH AND SPEED INDICATOR. 
Engineering, Dec. 21, 1923, p. 773. 


The hand tachograph, illustrated and described in this 
article, weighs 2% lb. complete and can be used to obtain 
a clear record of the speed fluctuations of a machine over 4 
wide range, as well as to determine the rate of acceleration 
or deceleration after the driving power has been applied 
or cut off. It is described as follows: 


Published in 


The tachometer mechanism is of the ordinary type 
and needs no description, but the reciprocating spindle 
that operates the hand is extended out through the 
metal case of the tachometer and connected with a 
series of multiplying levers to operate the recording 
pen. A roll of paper, about 2% in. wide, is carried 
on a movable holder and fed through the instrument 
by a watch mechanism. The paper is driven by a 
knurled roller against which it is pressed by a spindle 
carrying a number of sharp-edged discs that also bear 
on an inked roller so that they mark the abscissas on 
the paper as it travels through. The spacing of the 
discs, of course, corresponds with the main divisions 
on the dial of the indicator. The watch mechanism 
driving the paper will run for 30 min. and is wound 
up by the larger of two knurled knobs. Two paper 
speeds are provided, the movement being about 3 or 
6 mm. per sec. (0.11811 or 0.23622 in. per sec.) respec- 


(Continued on p. 26) 
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Starting, Lighting and Ignition System 
[E JON was inspired by a demand 


from a preferred list of car builders 
seeking the Electrical System of finest quality . 
Conclusive evidence that “DéJon equipment 
endows a car with a proficiency beyond com- 
parison is found in the new FLInT. 
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Builders Ignition Technique 


POUGHKEEPSIE,NEW YORK 


Mee 
lpn 


Tet ENDS 
ay, 19 | —e ee 5 
=e 


=~ 


Ss — > . 
- > 


: : SN i 





Soon x 3 Ss j ¢ ? Cuil < 
= eentieete aie PS a. 




























Packard thermostat, 
which has a special 
short-circuit pipe as 
part of the thermo- 
stat assembly. 
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Standard Equipment on the 
“Packard”, too! 


The illustration shows a Sylphon Automobile Tem- 
perature Regulator installed on the famous Packard. 
This car carries it as standard equipment. 


Controlling the temperature of the cooling medium, it 
greatiy reduces the wear of valves, pistons and cylinders. 
Reduces crank case dilution and carbon deposits to a 
minimum and saves from 15 to 20% in gasoline con- 
sumption. 


Bellows 
Complete 





Automobile Temperature Regulator 


Simple, self-contained, it has but three main parts: the Sylphon 

Bellows—that seamless, solderless, flexible all-metal expansion 
member, which is the heart of all Sylphon products; a valve and 
a housing for the Sylphon. 
‘ The Sylphon is filled with a highly volatile liquid, which vapor- 
izes at a poeneoremned temperature, expanding the Sylphon and 
opening the valve to admit water and contracting and closing 
the valve when the temperature falls. 

Is self-regulating, adapted to pump or thermo-syphon cooling 
systems, can be installed between the radiator and the engine, 
either in outlet or inlet water connection. Has no moving parts 
to wear out, needs no oiling and will outlast the motor. 


Standard Equipment on 
these leading Cars 


American Cars Foreign Cars 
Cadillac Fiat 

Cunningham Lanchester 
Lafayette Leland 

Lincoln Napier 

Packard Rolls-Royce 
Paige-Detroit Straker-Squires 
Pierce-Arrow Vauxhall 

Premier 


AND MANY OTHER CARS AND TRUCKS 


Do not accept imitations or substitutes. We are the origina- 
tors, patentees and sole manufacturers of Sylphon Regulators. 


Send for Bulletin JUR 


| THE FULTON COMPANY 
KNOXVILLE, TENNESSEE 


New York Chicago Detroit Boston Philadelphia 
Representatives in all Principal Cities 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


ARS EE A A LT TS SEEDS Re ARIE ES Aaa, 








February, 1924 


NOTES AND REVIEWS 


Continued 





tively, and the change from one speed to the other is 
effected by a small lever at the top of the box con- 
taining the watch mechanism. 

The time is recorded by a second watch mechanism 
enclosed in the same box as the paper-driving mechan- 
ism and wound up by the smaller of two knurled knobs; 
both mechanisms are, of course, non-magnetic. The 
time-recording mechanism, which is completely in- 
dependent of the paper-driving mechanism so that it is 
not affected by any variations in the resistance of the 
latter, operates a small pen that bears on the paper 
and marks a continuous line with a slight kink at in- 
tervals of every second, or it can be arranged to mark 
intervals of 0.2 sec. if preferred. In either case, the 
time-marking appears at the top of the record, so that 
the rate of the speed fluctuations or the change of 
speed in any given time can easily be determined. 

These instruments can be supplied for any speed- 
range between 30 and 24,000 r.p.m., but are only 
stocked for the ranges of from 30 to 4000 r.p.m. and 
from 60 to 8000 r.p.m. In either case, the range is 
covered in four stages, the change from one range to 
the other being effected by a sliding button on the 
casing near the spindle, as is usual in this class of 
instrument. The recording device can, of course, be 
used over the whole speed range, the change from one 
stage to the other being effected by the operator, who 
moves the sliding button as the pen approaches one 
edge or the other of the paper strip. The fact that a 
change in the scale has been made in the course of a 
record is indicated by the rapid movement of the pen 
across the whole width of the paper. The instruments 
are supplied with a set of steel and rubber points for 
connecting the spindle to any form of shaft center, and 
also with a rubber-edged disc wheel that can be used 
to record surface speeds and to determine the speed 
of shafts of which the ends are inaccessible. The 
dise wheels are supplied either 6 in. or 10 cm. (3.937 
in.) in circumference. 


The article also describes a speed indicator that is said 
to have been “designed to enable the average speed of a 
shaft to be determined rapidly and accurately, its arrange- 
ment tending to eliminate the errors of observation that 
can easily be made in measurements of this kind as usually 
carried out with a separate counter and stop-watch.” 


THE Pap SysTeM APPLIED TO JOURNAL BEARINGS. By Major 
Johnstone-Taylor. Published in American Machinist, Jan. 
3, 1924, p. 9. 4 illustrations. 


The lubrication of a journal bearing equipped with pads 
is contrasted with that of an ordinary journal bearing, the 
conclusion being drawn that the pad system results in the 
more scientific application of lubrication. 


SoME EXPERIMENTS IN THE LUBRICATION OF COMMERCIAL- 
VEHICLE ENGINES. By H. D. Nickinson. Reprint of a 
paper presented before the Institution of Automobile En- 
gineers. 26 pp. 

This paper is based upon some commercial tests that were 
carried out to ascertain if the results obtained when using 
various brands of lubricating oils for internal-combustion 
engines differ, and to see if, for commercial work, it is 
good policy to buy an expensive oil, or otherwise. Details 
are furnished concerning the engines and the seven oils used, 
the repairs made during the tests and the condition of the 
engines after the tests. Notes on the oil drawn from the 
crankeases after the tests include a consideration of fuel 
dilution and viscosity, flash-point, ash, acidity and carboniza- 
tion. One conclusion that is drawn is that the flash-point 
of an oil is not much guide as to its lubricating qualities, and 
that there is no necessary relation between flash-point and 


volatility. (Continued on p. 28) 
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AR manufacturers will find it to 

their advantage to standardize 

on Eaton Bumpers. Would you like 
to know the reasons? 


The EATON AxLe & SPRING COMPANY 


CLEVELAND 
EATON AXLES PERFECTION SPRINGS EATON BUMPERS 


New York Chicago 
1846 Broadway 2637 S. Michigan Avenue 


Philadelphia Boston Albany Cleveland 
223 N. 22nd Street 162 Brookline Ave. N. Pearl & Van Woert Sts. 6515 Carnegie Ave. 































Character 


FYNHE ability of an organization 

to answer its problems of ad- 
versity, to accept victory, to make 
competent judgment of the past 
and to prepare for the future, all 
enters into the structure of its 
character. 

The products of an industry partake of 
the character, in kind, quality and design 
of the corporation that produces them. 

Our successful growth is a tribute to 
the character and product of this or- 
ganization. 

You can use our product to good 
advantage. 


The World's Largest Producers 
of Automobile Cushion Springs 


lAYoung 


Industries Inc. 


Detroit Michigan 
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The results of this series of tests apparently indicate 
that the cheapest oil did the job as satisfactorily as the 
most expensive oil. 

It is stated that these tests were run purely as commercial 
tests, no special precautions being taken with the engines 
except that they were so far as possible all alike as com- 
mercial units. They were operated as part of a commercial 
fleet and were subject to all the varying factors common to 
a fleet of vehicles. The paper contains 12 illustrations and 
4 tables. 


THE COMMERCIAL POSSIBILITIES OF THE AIRPLANE. By Archi- 
bald and Donald R. Black. Paper presented at the annual 
meeting of the American Society of Mechanical En- 
gineers, Dec. 6, 1923. 


The authors give estimates of the capital required for 
financing air lines and of the cost of their operation. The 
major divisions of these costs are shown and the conclusion 
drawn that the oil companies will probably gain more 
revenue from the development of commercial aviation than 
either the airplane or the engine builders. 

Curves are presented showing the very rapid drop in 
operating costs with increased operations, and possible 
further increases are discussed. Drastic cuts in rates are 
shown to be possible upon the slightest increase in the opera- 
tion of present lines. 

Because of operating costs, the immediate field of the 
airplane is claimed to be that of carrying mail and packages 
rather than passengers, as the development of the latter 
traffic will have to wait until costs come down. Figures 
are given to show that a night air service could practically 
eliminate competing night-letter telegraph services for dis- 
tances up to about 1200 miles. 

Passenger fares are shown to be very high in small-scale 
operations, decreasing rapidly with increased operation to 
nearly those of the extra-fare trains. The conclusion is 
drawn that large-scale operations will bring the airplane 
into direct competition with the extra-fare train and that 
only lack of space for sleeping berths in airplanes can retard 
this competition. The suggestion is made that the railroads 
therefore investigate the possibilities of airplane operation. 


THE SMALL ANGULAR OSCILLATIONS OF AIRPLANES IN STEADY 
FLIGHT. By F. H. Norton. National Advisory Committee 
for Aeronautics Report No. 174. Published by National 
Advisory Committee for Aeronautics, City of Washing- 
ton. 8 pp. 


The investigation reported in this paper was carried out 
by the National Advisory Committee for Aeronautics at the 
request of the Army Air Service to provide data concerning 
the small angular oscillations of several types of airplane 
in steady flight under various atmospheric conditions. The 
data are of use in the design of bomb sights and other air- 
craft instruments. The method used consisted in flying 
the airplane steadily in one direction for at least 1 min., 
while recording the angle of the airplane with the sun by 
a kymograph. The results show that the oscillations differ 
but little for airplanes of various types, but that the con- 
dition of the atmosphere is an important factor. The average 
angular excursion from the mean in smooth air is 0.8 deg. 
in pitch, 1.4 deg. in roll and 0.9 deg. in yaw, without special 
instruments to aid the pilot in holding steady conditions. In 
bumpy air the values given above are increased about 50 
per cent. 


A CONVENIENT FORMULA FOR ALTITUDE PERFORMANCE ESTI- 
MATES. Published in Flight, Nov. 29, 1923, p. 729. 
This brief article contains the following information: 
W. S. Shackleton, designer of the A. N. E. C. 


light airplanes, has very kindly sent us the following 
density formula, which has been deduced by Professor 


(Continued on p. 30) 
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Smith Wheel. Ine. 


A NEW TYPE OF WHEEL FOR PASSENGER CARS 


Manufactured by 


Syracuse, N. Y. 


we Smith Expanded Wheel is de- 
signed and made with the intention 
and result of eliminating every objec- 
tionable feature in other makes of 
wheels. 


This new wheel weighs about the same 
as a wood wheel, is one piece construc- 
tion of metal alloy most suitable to its 
service requirements, hollow through- 
out the entire structure of hub, spoke 
and felloe, with hub and felloe both 


containing numerous internal braces. 


Its life is everlasting. 


It is the most economical wheel in the 
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Designers and Makers 
of Approximately 70% 
of All Metal Truck 
Wheels Used in Amer- 


ica. 





saving of tire wear and consumption 
of gasoline because it takes the ground 
and leaves the ground round, as no 
other wheel does. There is no deflec- 
tion in the felloe at the point nearest 
the ground at any time during its ser- 
vice life. It is machined round and 
true and always retains its true dimen- 
sions regardless of service conditions. 


The open construction radiates the 
heat from the tires which increases the 
life of the tires. 


Many other interesting features. 


We welcome requests for particulars. 


SMITH WHEEL, Inc. 


Syracuse, N. Y. 











29 


































Shepard 


\ Elevator 








Engine 


































The Shepard Elevator Co. of Cin- 
cinnati have pursued a policy of 
consistent advance in the design of 
their machines. 


When they put out a machine that is 
the best that years of designing and 
experience can produce they equip 
it throughout with Gurney Ball 
Bearings. Why? Because they have 
had years of experience with Gurney 
Ball Bearings. 


Ask our Engineering Department 
to assist you. 


GURNEY BALL BEARING CO. 
402 Chandler St. 


Jamestown, 7, ws 


BALL BEARINGS 
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Knoller of the Technical University of Vienna, and 
which has not, as far as we are aware, been published, 
at any rate in this country. The formula has the 
merit of great simplicity, being: 

Density at an altitude of H kilometers = 

(20 — H) + (20+ A) 
The simplicity of the Knoller formula may be better 
appreciated when it is remembered that the French 
official formula is 
[ (288 — 0.0065 H) + 288] *™ 
where H is the altitude in meters. 

Nevertheless, the results given are in very close 
agreement with those obtained by the more complicated 
formula, as the following example will show: 
Density at 5 m. = (20—5) + (20+ 5) 

= 15/25 
= 0.6 of sea-level density 

Using the French formula the calculation becomes: 

Density at 5000 m. 
= ([288 — (0.0065 X 500)] + 288) *”” 
—_ (0.887) 4,256 
= 0.601 


It will thus be seen that the accuracy appears to be 
all that is required for practical performance esti- 
mates. Mr. Shackleton informs us that very accurate 
results are obtained up to an altitude of 12 km. (7% 
miles), a height that is well above the ceiling of most 
machines, although Sadi Lecointe has reached 11,145 
m. (6.9 miles) on his Nieuport-Delage. 

If it is desired to use British units, with the altitude 
expressed in feet, the Knoller formula becomes: 

(65,616 — H) + (65,616 + H) 
For example, the density at 20,000 ft. is 
(65,616 — 20,000) — (65,616 + 20,000) — 45,616 ~ 


85,616 
= 0.533 of the 
density at 


ground level. 


Accompanying the article is an altitude-density chart, 
based upon the Knoller formula, from which densities can 
be read off directly up to an altitude of 40,000 ft. 


AERONAUTICAL SCIENCE. By Ivor B. Hart and W. Laidiler. 
Published by the American Branch of the Oxford Uni- 
versity Press, New York City. 288 pp.; 213 illustrations. 


According to statements in the preface, this book is for 
the benefit of young students who desire to make an ele- 
mentary scientific survey of the subject without becoming 
involved in anything more intricate than elementary algebra 
and trigonometry. 


The introductory portion of the work is devoted to a 
historical statement together with a 27-page summary of 
facts and formulas of elementary mechanics, which summary 
may be omitted by students who already possess this knowl- 
edge. 


Part II, on the Elementary Principles of Flight, contains 
chapters on the airfoil, the lift-drag ratio, stability, control 
and maneuver. Part III, which deals with the Structure 
of the Airplane, consists of chapters on the following topics: 
the airscrew; bending moments, shearing forces and stresses 
in beams and in airplane structures; materials used in the 
airplane; description of airplane parts; instruments; and the 
aircraft engine. 


THE MANEUVERS OF INVERTED FLIGHT. By R. M. Hill. Pub- 
lished in the Journal of the Royal Aeronautical Society, 
December, 1923, p. 569. 


The introduction includes a definition of inverted flight 
and reasons for an investigation of this nature. Topics 


(Concluded on p. 32) 
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Exceptional Service 


backs the most uniform silent timing gear material 


ORMICA has established itself as the most uniform and dependable of 
silent timing gear materials—the product of an exactly controlled manu- 
facturing process that assures unusual reliability. 


A Formica laboratory has been established where the adaptation of For- 
mica to specific motors is carefully developed by a recognized automotive 
engineer and the results turned over to the car or engine manufacturer. 


Engineers are always free to call on the Formica Insulation Company for 
sample blanks and suggestions as to methods of cutting, mounting, the de- 
gree of backlash to allow — and other similar information which has been 
developed by long experience with the material, under a wide variety of 
conditions. 


You are offered the most silent modern timing drive, retaining the positive 
timing cf the gear system with freedom from the necessity of adjustment, 
—and exceptional durability and long life. 


Let Formica engineers tell you the story 


THE FORMICA INSULATION COMPANY 
4648 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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Self Aligning 


ROLLER BEARING 
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Shafer Bearings are self-align- 
ing and automatically com- 
pensate for shaft deflections. 


The concave rollers are set 
at an angle, and rotate be- 
tween the convex cup and | 
cone; absorbing thrust and 
radial loads from any angle 


applied. 


SHAFER Bearinc CorPoraTION 
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that receive consideration in the body of the paper are the 
methods of attaining the inverted position, the effect of the 
controls in inverted flight, the method of resuming normal 
flight and the slow roll. Some attention is given to the ip. 
verted spin and the possibilities of the inverted loop. Cop. 
clusions are summarized at the end of the article, among 
which the following are outstanding: 


On all the types of an airplane open to investigation, 
it was possible to maintain steady inverted flight. 


There is no tendency for an unstable airplane to 
remain inverted in the sense that an experienced Pilot 
has any real difficulty in recovering from the inversion, 


In the design of a fighting single-seater airplane, 
specific account should be taken of inverted maneuver. 


EXPERIMENTS WITH FABRICS FOR COVERING AIRPLANE Wings 
TO DETERMINE EFFECT OF METHOD OF INSTALLATION. By 
A. Proll. From Technische Berichte, Vol. III, No. 6. Na- 
tional Advisory Committee for Aeronautics Technical Note 
No. 168. Published by the National Advisory Committee 
for Aeronautics, City of Washington. 48 pp.; 23 illustra. 
tions. 


This report relates primarily to the effect of changes in 
the loading and in the disposition of the supporting frame- 
work, regarded as rigid, on the covering fabric. The tests 
took into consideration such topics as the effect of different 
arrangements of the supporting framework, non-uniform 
loading, different dispositions of the fabric and _ initially 
stretched fabric. 


RELATIVE EFFICIENCY OF DIRECT AND GEARED DRIVE PRro- 
PELLERS. By Walter S. Diehl. National Advisory Com- 
mittee for Aeronautics Report No. 178. Published by the 
National Advisory Committee for Aeronautics, City of 
Washington. 9 pp. 


This report, which is an extension of the National Ad- 
visory Committee for Aeronautics Technical Report No. 168, 
has been prepared for the National Advisory Committee for 
Aeronautics to show the relative values of various direct 
and geared drives. It has been assumed that the speed V 
and the crankshaft revolutions are held constant at each 
value of (V/ND)* corresponding to the maximum efficiency 
for a two-bladed, direct-drive propeller, so that the corre- 
sponding (V/ND) and the maximum efficiency for any other 
propeller arrangement depends only on N and D, which are 
easily calculated. The net efficiencies are obtained by allow- 
ing 98 per cent for the gears and 95 per cent for the efficiency 
of a four-bladed propeller relative to a two-bladed propeller. 


The net efficiencies so found are given in terms of the 
efficiency for the two-bladed, direct-drive case, and plotted 
against (V/ND)’ so that having given the (V/ND) corre- 
sponding to the maximum efficiency for a two-bladed, direct- 
drive propeller, the relative gain or loss due to any ordinary 
arrangement may be readily estimated. The conclusion is 
reached that when (V/ND)? is greater than 0.70, gearing 
is not advisable. 


METAL-CLAD VERSUS FABRIC-COVERED RIGID AIRSHIPS. By 
Ralph Upson. Published in Aviation, Dec. 10, 1923, p. 702. 


With a view to increasing the commercial use of airships, 
the writer advocates the employment of sheet metal as the 
material for the envelope and.claims that by changing the 
design so that the sheet metal of the envelope becomes part 
of the structure, instead of a mere cover, certain advantages 
will be gained, namely, increased fire-resisting quality, 
greater gas tightness, greater durability and reduced weight. 
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The user of die-castings—in 
establishing his prices on his own 
product and in laying out his de- 
livery schedules—can do so with 
confidence only when he has con- 
fidence in his source of supply. 


In the matter of die-castings, the 
two complete Doehler plants—at 
Brooklyn and Toledo — give 
every Doehler customer a double 
protection against impairment 
either of quality or of delivery. 


This is a form of “production in- 
surance” which costs a Doehler 
customer nothing but which may 


save him thousands of dollars. 
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of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 


eee 


Leclare H. Amrine has been appointed district sales man- 
ager ‘for the Garford Motor Truck Co., Lima, Ohio. He was 
formerly assistant sales manager for the Dorris Motor Car 
Co., St. Louis. 


Elmer H. Babel has joined the engineering department of 
the C. L. Best Tractor Co., San Leandro, Cal. 


Howard G. Benedict, who was previously general manager 
of the A. J. Deer Co., Hornell, N. Y., is practicing consulting 
engineering in that city. 


R. M. Bird resigned as engineer of tests at the Bethlehem, 
Pa., plant of the Bethlehem Steel Co., to become associated 
with George F. Pettinos, Philadelphia. 


C. J. Bock is no longer automotive engineer for the Ord- 
nance bureau at Rock Island Arsenal, Rock Island, IIl., but 
has joined the engineering department of the Yellow Coach 
Mfg. Co., Chicago. 


A. Bondar has severed his connection with the Dayton- 
Wright Airplane Co., Dayton, Ohio, where he was aeronautic- 
al engineer. No announcement has been made of his plans 
for the future. 


H. E. Borger has accepted a position as engineer for the 
Steiner Mfg. Co., St. Louis. He formerly held a similar 
position with the Durant Motors Co., New York City. 


P. H. Brand, who was until recently chief engineer for the 
Little Giant Co., Mankato, Minn., has been appointed assis- 
tant mechanical engineer for Libby, McNeill & Libby, 
Chicago. 


Arthur Brandes is now engineer for the T. E. Felt Motor 
Car Co., Los Angeles, Cal. 


Harry C. Brokaw has become affiliated with the Buick 
Motor Co., New York City, in connection with retail sales. 
Previous to this he was director of technical schools at 
the West Side Y. M. C. A., New York City. 


Harold Broock, who was until recently retail sales man- 
ager and assistant to the sales engineer for the Wilcke- 
Armstrong Co., Detroit, has been made assistant experi- 
mental engineer for the C. G. Spring Co. of Delaware, also 
of Detroit. 


Oswald Cammann, Jr., has been appointed department head 
for the Riegel Sack Co., Jersey City, N. J. He was formerly 
engineer for the Davis Sewing Machine Co., Dayton, Ohio. 


Robert Hall Campbell, who was until recently president of 
the Robert H. Campbell Co., Chicago, has become associated 
with the Frontenac Sales Co., Newark, N. J. 


(Continued on p. 4) 
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Probably the best 
known of the Exide’s 
distinctive characteris- 
tics is the one which has 
led the motoring public 
to call it—“the long- 
life battery.” 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 


The world’s largest manufacturers of 
storage batteries for every purpose. 


Branches in Principal Cities 


In Canada, Exide Batteries of Canada, Ltd., 
133-157 Dufferin Street 


Toronto 
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Kenneth L. Childs is no longer engineer of research and 
development for the Standard Textile Products Co., New 
York City, but has become associated with the Fabric Body 
Corporation, Detroit, as president. ’ 


Mason S. Cooper has been elected president of the Asgo. 
ciated Equipment Co., Inc., New York City. He was pre. 
viously a salesman for the National Material Co., also of 
New York City. 


Andrew L. Cormier, who was general mechanic with the 
Pennsylvania Railroad Co., at Columbus, Ohio, has re. 
signed. His plans for the future have not been announced 
as yet. 


Russell W. Cory, layout and design draftsman for the 
Master Motor Truck Co., Chicago, has severed his connection 
with that company. No announcement has been made of 
his future plans. 


Kenneth G. Crawford has accepted a position as drafts- 
man with the American Locomotive Co., Schenectady, N. Y, 
He was previously affiliated with the Sanford Motor Truck 
Co., Syracuse, N. Y., as layout draftsman, designing new 
trucks. 


Val Cronstedt has joined the airplane engineering depart- 
ment of the Wright Aeronautical Corporation, Paterson, N. J. 


C. C, Cross, who was formerly president and general 
manager of the Troy Body Co., Troy, Ohio, has been made 
general superintendent of the Fisher Body Corporation, 
Detroit. 


P. J. Dasey, has been appointed sales engineer for the 
Wellman-Seaver-Morgan Co., Cleveland. Prior to this he 
was sales and research engineer for the Midwest Engine 
Co., Indianapolis. 


R. E. Daugherty, who was until recently designer for the 
Goodyear Tire & Rubber Co., Akron, Ohio, has been appointed 
advisory engineer for Richards & Co., Findlay, Ohio. 


James E. DeLong has become affiliated with the Waukesha 
Motor Co., Waukesha, Wis., as sales engineer. His previous 
business connection was with the Indiana Truck Corporation, 
Marion, Ind., in the capacity of general superintendent. 


Charles de Lukacsevics is now chief engineer and owner 
of the C. de L. Engineering Works, Detroit. 


Arthur H. Denison has accepted a position as chief engi- 
neer for the Weger Engine Co., Cleveland. 


Edgar N. Dollin, who has been doing business in die-casting 
equipment and engineering at 6 Church Street, New York 
City, has been elected vice-president of the Allied Die-Cast- 
ing Corporation, Long Island City, N. Y. 


Harry S. Durland will in the future devote his time to the 
teaching of automotive engine repair and maintenance at 
the evening technical school division of Pratt Institute, 
Brooklyn, N. Y., and will be instructor of automobile me- 
chanics at the Passaic Vocational Schools, Passaic, N. J. 
He was formerly associated with the editorial staff of Bus 
Transportation, New York City, and also the Wright Aero- 
nautical Corporation, Paterson, N. J., and more recently with 
the inspection department of the Westinghouse Electric & 
Mfg. Co., Newark, N. J. 


Ralph L. Evenburgh has accepted a position as chief drafts- 
man for the Great Western Mfg. Co., La Porte, Ind. 

C. C. Frame, who until recently was salesman for the 
White Truck Sales & Service Co., Detroit, is now chief eng! 
neer for the G. M. Diehl Machine Works, Wabash, Ind. 


(Continued on p. 6) 
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gineer which piston ring is mostly 
used for initial installation and the 
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QUALITY Piston Rings are accurate, 
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to install and consequently have 
been adopted by the engineers of 
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Kenneth L. Childs is no longer engineer of research anf 
development for the Standard Textile Products Co., New 
York City, but has become associated with the Fabric Body 
Corporation, Detroit, as president. ; 


Mason S. Cooper has been elected president of the Asso. 
ciated Equipment Co., Inc., New York City. He was pre. 
viously a salesman for the National Material Co., also of 
New York City. 


Andrew L. Cormier, who was general mechanic with the 
Pennsylvania Railroad Co., at Columbus, Ohio, has re. Pa 
signed. His plans for the future have not been announced 
as yet. 


Vidiven-y 


Russell W. Cory, layout and design draftsman for the 
Master Motor Truck Co., Chicago, has severed his connection 
with that company. No announcement has been made of 
his future plans. 


Kenneth G. Crawford has accepted a position as drafts. 
man with the American Locomotive Co., Schenectady, N. Y, 
He was previously affiliated with the Sanford Motor Truck 
Co., Syracuse, N. Y., as layout draftsman, designing new 
trucks. 


Val Cronstedt has joined the airplane engineering depart- 
ment of the Wright Aeronautical Corporation, Paterson, N. J, 


C, C. Cross, who was formerly president and general 
manager of the Troy Body Co., Troy, Ohio, has been made 
general superintendent of the Fisher Body Corporation, 
Detroit. 


P. J. Dasey, has been appointed sales engineer for the 
Wellman-Seaver-Morgan Co., Cleveland. Prior to this he 
was sales and research engineer for the Midwest Engine 
Co., Indianapolis. 


R. E. Daugherty, who was until recently designer for the 
Goodyear Tire & Rubber Co., Akron, Ohio, has been appointed 
advisory engineer for Richards & Co., Findlay, Ohio. 


James E. DeLong has become affiliated with the Waukesha 
Motor Co., Waukesha, Wis., as sales engineer. His previous 
business connection was with the Indiana Truck Corporation, 
Marion, Ind., in the capacity of general superintendent. 


Charles de Lukacsevics is now chief engineer and owner 
of the C. de L. Engineering Works, Detroit. 


Arthur H. Denison has accepted a position as chief engi- 
neer for the Weger Engine Co., Cleveland. 


Edgar N. Dollin, who has been doing business in die-casting 
equipment and engineering at 6 Church Street, New York 
City, has been elected vice-president of the Allied Die-Cast- 
ing Corporation, Long Island City, N. Y. 


Harry S. Durland will in the future devote his time to the 
teaching of automotive engine repair and maintenance at 
the evening technical school division of Pratt Institute, 
Brooklyn, N. Y., and will be instructor of automobile me- 
chanics at the Passaic Vocational Schools, Passaic, N. J. 
He was formerly associated with the editorial staff of Bus 
Transportation, New York City, and also the Wright Aero- 
nautical Corporation, Paterson, N. J., and more recently with 
the inspection department of the Westinghouse Electric & 
Mfg. Co., Newark, N. J. 


Ralph L. Evenburgh has accepted a position as chief drafts- 
man for the Great Western Mfg. Co., La Porte, Ind. 


C. C. Frame, who until recently was salesman for the 
White Truck Sales & Service Co., Detroit, is now chief eng’ 
neer for the G. M. Diehl Machine Works, Wabash, Ind. 


(Continued on p. 6) 
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PR E c CISIVN 
BALL BEARINGS 


For Lighting Generators 
and 
Ignition Apparatus 


“There is no substitute for experi- 
ence”—and no judgment is quite so 
apt to be sound as one arrived at by 
years of observation of results. 


Today—after years of actual experi- 
ence with “NORMS” Precision Bear- 
ings—the makers of most of the 
high-grade magnetos and lighting 
generators continue to use these 
high-duty, high-precision units. 


Service records prove that magne- 
tos and lighting generators with 
"MORMS” 836 Precision Bearings run 
more quietly, last longer. 


A booklet will be sent on request. 
And our engineers will welcome 
an opportunity to work with yours. 


THE NYRMA CUMPANY 
VF AMERICA 


Anable Avenue 
Long Island City New York 
BALL, RULLER AND THRUST SEARINGS 
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George B. Gilbertson has received the appointment of mid. 
shipman at the United States Naval Academy, Annapolis, 
Md. He formerly attended the University of Minnesota, 
Minneapolis, Minn. 


D. Gleisen has been made vice-president and treasurer of 
the Zimmerman Stove Heater Co., Inc., Kearny, N. J. Prior 
to this he was manager of the Eastern division of the Hyatt 
Roller Bearing Co., Harrison, N. J. 


Phillip P. Glick, who was formerly chief inspector for the 
Moon Motor Car Co., St. Louis, has become affiliated with 
Victor Motors, Inc., also of St. Louis, as assistant to the 
chief engineer. 


Fred C. Goldsmith is now superintendent of tools and 
equipment for the Chalmers Motor Corporation, Detroit. His 
previous business connection was with the Willys-Overland 
Co., Toledo, where he was engaged in production engineering 
work. 


Samuel W. Gray has joined the engineering department of 
the Wheeler-Schebler Carbureter Co., Inc., Indianapolis. Un- 
til recently he was foundry superintendent of the Acme 
Works, also of Indianapolis. 


Otis E. Griner has accepted a position with the Studebaker 
Corporation of America, South Bend, Ind. Prior to this he 
was assistant to the general manager in charge of sales and 
advertising for the Lubac Corporation, Chicago. 


C. O. Guernsey has been appointed chief engineer of the 
automotive car division of the J. G. Brill Co., Philadelphia. 
He was previously general manager of the motorcoach di- 
vision of the Service Motor Truck Co., Wabash, Ind. 


W. F. Harrington has severed his connection with the 
American Swiss Magneto Co., Toledo, Ohio, where he was 
engineer. His future plans have not been announced. 


G. D. Harris is no longer vice-president and general man- 
ager of the U. S. Tractor & Machinery Co., Chicago, but 
has become affiliated with the L. F. Kuehne Co., also of 
Chicago, as general executive. 


Stanley D. Hartshorn has accepted a position with the 
Pennsylvania Crusher Co., Philadelphia. His previous busi- 
ness connection was with the International Motor Co., New 
Brunswick, N. J. 


L. J. D. Healy has been made technical superintendent for 
the Federal division of the Fisk Rubber Co., Cudahy, Wis. 
He was formerly secretary and treasurer of the Wright Rub- 
ber Products Co., Racine, Wis. 


H. C. Herbert, consulting engineer, Scarsdale, N. Y., has 
been appointed research engineer for the Locomobile Co. of 
America, Bridgeport, Conn, 


Duncan C. Hooker has become affiliated with the Auto- 
matic Refrigerating Co., Hartford, Conn., and will be in 
charge of household refrigerator production. 


George W. Jaggers is no longer mechanical draftsman for 
the J. L. Mott Iron Works, Trenton, N. J., but is associated 
with the Trenton Patent Mfg. Co., Inc., also of that city in 
a similar capacity. 


Victor Jantsch has resigned as chief engineer of the Earl 
Motors, Inc., Jackson, Mich. His plans for the future have 
not been announced. 


S. Kaplan has been appointed representative of the Metro- 
politan district for the Douglas-Dahlin Co., Kansas City, Mo. 


(Continued on p. 8) 
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— > by a “ trail- 
breaker of industry” 


DMPSON SILCROME VALVES 


THE STEEL.» PRODASICTS..COMEAS 


MAIN PLANT Also manufacturers of king bolts, shackle bolts, tie rod bolts, MICHIGAN PLANT 


CLEVELAND drag links, starting cranks, and brake rod assemblies DETRO IT 




















































Specially Designed 
for Hardest Service 


The New Model UF 








ANY refinements incorporated in this heavy duty 

Zenith bring to the operator of commercial automo- 
tive equipment freedom from trouble, minimized wear and 
dependability to a greater degree than was heretofore ob- 
tainable; yet it incorporates the “Power with Economy” 
which has made Zenith dominant in this field. To maxi- 
mum economy of operation is added maximum economy 
of maintenance. 


A. Easy starting and good idling—not D ‘Spinning’ of float and needle valve 
only when new, but continuing in —and the resultant wear to valve, 
definitely—is assured by eliminating seat, and other parts—is prevented 
throttle shaft wear by means of a by new design of float mechanism. 
ground steel shaft carried in renew- , : 
able bronze bushings and protected E. Number of moving parts is reduced 
from dirt by felt washers, held under by simplified float mechanism. 
Coeeeen. F. Larger screen, easily removed for 

B. Strength is increased by the use of cleaning without disturbing gasoline 
heavier throttle and air shutter connection is provided. 
levers. 

C. Starting is greatly facilitated by a This carburetor, of course, incorporates 
special well providing a reserve of the trouble-free Zenith ‘‘fixed adjust- 
gasoline for this purpose. ment.”’ 


We shall be glad to send full details of 
the UF Zenith, and show you why it is a 
better carburetor for your equipment. 


ZENITH“ DETROIT CORPORATION 


Manufacturer of 


ZENITH CARBURETORS 
DETROIT MICHIGAN 


NEW YORK . CHICAGO 


Branches: 


CLEVELAND . 


Service Stations in over 800 cities 
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Byron L. Keim, who was formerly secretary and sales 
engineer for the Automotive Parts Co., Pittsburgh, is now 
mechanical engineer for the Boiler Tube Co. of America, also 
of Pittsburgh. 





Ralph S. Kellogg, who was until recently layout drafts- 
man for the Dort Motor Car Co., Flint, Mich., is now affili- 
ated with the A. C. Spark Plug Co., also of that city. 


Robert J. Kenworth has been appointed sales representa- 
tive for the Triple Action Spring Co., New York City. He 
was, prior to this, manager for the Perfection Spring Ser- 
vice Co., which is also located at New York City. 


Stephen L. Kerr who formerly attended the University 
of Utah, Salt Lake City, has been made production manager 
of the Covey-Ballard Motor Co., also of that city. 


Noah G. Klove has disposed of most of his interests in the 
Sherman-Klove Co., Chicago, where he was an officer and as- 
sistant manager for a number of years and will discontinue 
active participation in the affairs of the company. No an- 
nouncement has been made of his future plans. 


Louie F. Koellner, who until recently was assistant engi- 
neer for the Traffic Motor Truck Co., St. Louis, has accepted 
‘a position as assistant engineer in the research department 
of the Heine Boiler Co., also of St. Louis. 


Arthur W. Koerber, who was previously associated with 
the O. E. Szekely Engineering Co., Moline, Ill., doing design, 
research and engineering work, has become a designer for 
the Yellow Sleeve Valve Engine Works, Inc., East Moline, Ill, 


S. H. Hunter Kuenzel, who was formerly layout drafts- 
man for the Frontenac Motors Co., Indianapolis, has ac- 
cepted a position as engineer for Premier Motors, Inc., also 
of Indianapolis. 


Paul Lacroix, vice-president of the Rubay Co., in charge 
of production, will continue at the head of the plant under 
the supervision of the new owner, the Baker R. & L. Co., 
Cleveland. 


Edward C. Lange has become designer and engineer for the 
Hicks Engine Works, San Francisco. He was until recently 
chief engineer for the Union Construction Co., Oakland, Cal. 


Dudley W. Leavitt, who was formerly purchasing agent 
of the Commodore Motor Corporation, New York City, is now 
associated with the Cap Screw & Nut Co., also of New York 
City, in a similar capacity. 

Harold E. Lehman has been made sales engineer for the 
Wheeler-Schebler Carburetor Co., Indianapolis. Prior to this 
he was connected with the engineering department of the 
Stutz Motor Car Co. of America, also of Indianapolis. 


R. W. Lytle, who was previously assistant chief engineer 
of the Stephens Motor Co., Freeport, Ill., is now engineer 
of the gear material division of the Formica Insulation Co., 
Cincinnati, Ohio. 


Harry H. McCarty has been appointed instructor in me- 
chanical drawing in the department of practical mechanics 
at Purdue University, West Lafayette, Ind. He was un- 
til recently mechanical research engineer for the General 
Motors Research Corporation, Dayton, Ohio. 


Oscar A. Malychevitch, who previously was associated with 
the Sokoma Co., New York City, as partner and engjneer, is 
now connected with the engineering department of the In- 
ternational Motor Co., also of New York City. 


William H. Meyers has accepted a position as draftsman 
in the structural steel department of the Hetherington & 
Berner Iron Works, Indianapolis. He formerly had a similar 
position with the Nordyke & Marmon Co., also located in that 
city. 

(Continued on p. 10) 
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Some people may put together 
an assortment of inferior 
wooden sticks and thin boards 
and call it an “auto-body.” 


OTHERS, who are better 
business-men as well as 
better craftsmen (and also 
better citizens), take a pride 
in their product, do fine work 
and will use nothing but 
HARD MAPLE for auto- 


body-construction. 




























A wood that screws, bolts 
and all fastenings stay put in is 
“The Rattle-proof Hardwood, sure enough!” 


ALSO—“Save Freighting on Crating,” by boxing 
every shipment with low-grade HARD-MAPLE. 


Result: Less bulk, greater strength, neater appear- 
ance, and less damage in transit. Why not “Pile 
up the goodwill”? 


New thoughts will spring from the reading of this booklet and 
from a study of the official statistics of strength (compression, 
shearing and tension) of American hardwoods—also, beam-tests, 
impact-bending; comparative weights of hard and soft woods, 
etc. Some of those new thoughts may be valuable. 32 illus- 
trations, 2 colors throughout. 


For your copy (with our compliments) please write, on letterhead, to 


THE NORTHERN HARD MAPLE MANUFACTURERS 
307 F. R. A. Building, Oshkosh, Wisconsin 
307 Cummer-Diggins Building, Cadillac, Michigan 
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Shafer Roller Bearings 
are fulfilling the de- 
mand for aself-aligning 
roller bearing that will 
efficiently carry all 
combinations of thrust 
and radial loads, ap- 
plied from any angle. 
Furnished in 


Interchangeable 
Sizes 


SHAFER BEARING CORPORATION 


6501 WEST GRAND AVENUE 
CHICAGO. ILL. 
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Claud S. Mobley is now designer for the Chevrolet Motor 
Car Co., Detroit. His previous business connection was with 
the Hupmobile Motor Car Co., also of Detroit, in a similar 
capacity. 


A. L. Morgan has become assistant chief engineer for the 
Canada Sugar Refining Co., Montreal, Canada. Until recently 
he was body draftsman for the Parker Motor Car Co., Ltd., 
also of Montreal. 


Joseph J. Muller has severed his connection with the Bel- 
mont Motors Corporation, Lewistown, Pa., as designing 
engineer, and has become service manager for the Lewis- 
town Motor Co., Inc., which is also located in that city. 


Joseph G. Murphy has accepted the position of works man- 
ager with the Welded Steel Barrel Corporation, Detroit. 


Charles Nelson, Jr., is no longer draftsman for the Western 
Electric Co., Hawthorne, Ill., but has accepted a similar 
position with the U. S. Ball Bearing Co., Chicago. 


Leonard V. Newton has become director of motor trans- 
portation for the Pure Oil Co., Columbus, Ohio. Prior to this 
he was superintendent of transportation for the Indian Re- 
fining Co., New York City. 

H. N. Nigg, who was formerly general manager of the 
Frost Gear & Forge Co., Jackson, Mich., has been elected 
president and treasurer of the Republic Gear Co., Detroit. 

M. Olbeter has become designer of aviation engines for 
the Wright Aeronautical Corporation, Paterson, N. J. His 
previous business connection was as an engine designer 
with the Lawrance Aero-Engine Corporation, New York City. 

C. I. Overton has severed his connection with the Bassick 
Mfg. Co., Chicago, of which he was vice-president. No an- 
nouncement has been made of his future plans. 

R. R. Owen, who until recently was associated with R. M. 
Owen & Co., New York City, has been elected president of 
the Stevens-Duryea Motors, Inc., Chicopee Falls, Mass. 


Arnold G. Parker has accepted a position as designing 
draftsman for C. H. Matthiessen, Jr., Long Island City, N. 
Y. He was formerly connected with Manly & Veal, New 
York City, in a similar capacity. 

W. J. Pearmain, who was previously assistant chief engi- 
neer for the J. I. Case Plow Works Co., Racine, Wis., is now 
sales engineer for the Twin Disc Clutch Co., also of Racine. 


Gordon R. Pennington is now manager of the truck equip- 
ment department of the Van Dorn Iron Works Co., Cleve- 
land. 


R. J. S. Pigott has accepted a position with Stevens & 
Wood, Inc., 120 Broadway, New York City. Prior to this he 
was works manager for the Crosby Steam Gage & Valve Co., 
Charlestown, Mass. 


F. R. Pleasonton, president of the Bishop & Babcock Co., 
Cleveland, has severed his connection with that organization 
and is now affiliated with the General Motors Corporation, 
Detroit. 


Karl Probst has resigned as chief engineer of the Milburn 
Wagon Co., Toledo. His plans for the future have not been 
announced. 


E. N. Rahusen has joined the engineering department of 
the Sté An. des Automobiles et Cycles Peugeot, Levallois- 
Perret, France. He was previously designing engineer and 
assistant chief of the engineering department of the Ehrhardt- 
Szawe Automobilwerke A. G., Zella-Mehlis, Germany. 


Nicholas G. Rost has become associated with the Climax 
Engineering Corporation, Clinton, Iowa, in the capacity of 
executive assistant. Until recently he was president of the 
Richelieu Motor Car Corporation, New York City. 

Leon Rubay, who was formerly president and general man- 
ager of the Rubay Co., Cleveland, has retired and returned 


to France. 
(Continued on p. 12) 
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Without doubt the most de- 
sirable features to be found 
in a fan are quiet operation 
and freedom from attention. 


These features are found in 
the Service Flood Oiling 
Fan. They are the results of 
a plain bearing running in a 
bath of oil. 


Ten thousand miles or more 
elapse before the original oil 
supply needs replenishing. 





Complete information and 
technical data will be sent on 


request. 


Service Products Corporation 
201 S. Rural St. 
INDIANAPOLIS, IND. 


“If it’s a flood oiling fan 
it’s a Service Fan”’ 
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Walter J. Rudolph, until recently chief engineer of the 
Imperial Brass Mfg. Co., Chicago, has become affiliated with 
James P. Marsh & Co., also of Chicago, as factory superin- 
tendent. 





Lynn L. Russell has been appointed lubrication engineer 
for the Texas Co., and is located at Chicago. He was pre- 
vious to this experimental engineer for the Rich Tool Co., 
also of that city. 


R. F. Russell is now associated with the American La- 
France Co., Elmira, N. Y. Until recently he was production 
engineer for the Urban Motion Picture Industries, Inc., Iry- 
ington, N. J. 





























































Robert F. Schelling, who was formerly associated with the 
sales department of the E. H. Baker Corporation, Buffalo, is 
now secretary and treasurer of the A. F. Winegar Motor 
Corporation, also of Buffalo. 


G. A. Schreiber is now mechanical engineer in the shop 
engineering department of the White Motor Co., Cleveland. 


Charles M. Schwab has accepted a position as designing 
engineer for the Porter Engine Development, Inc., New 
York City. 


Raymond W. Scott has been made superintendent of ser- 
vice with the W. L. Eaton Co., Seattle, Wash. He was pre- 
viously president of the Yakima Grinding Co., Yakima, Wash., 
and more recently sales manager of W. E. Dooley & Co., 
also located at Seattle. 


Byron H. Seaverns is engaged in consulting engineering in 
Chicago. Prior to this he was designing engineer for the 
United States Gypsum Co., also located in Chicago. 


Frank Short, who was until recently ordnance engineer 
located at Aberdeen Proving Ground, Md., has been elected 
vice-president and general manager for the General Service 
& Engineering Co., Inc., New York City. 


Charles S. Slaker has organized the Slaker Health Food 
Co., Indianapolis. His previous business connection was with 
the Premier Sales Co., also located at Indianapolis, as its 
president. 


A. R. Small, vice-president of the Underwriters’ Labora- 
tories, Inc., Chicago, has been transferred to the New York 
City office of that organization. 


E. F. Smeckel has severed his connection with the Amer- 
ican Steam Truck Co., Elgin, Ill., where he was engineer in 
charge of automotive equipment. No announcement has been 
made of his future plans. 


Horatio W. Smith, vice-president and works manager for 
the National Axle Co., San Jose, Cal., has resigned and is 
now president and general manager of the Great Western 
Motors, Inc., which is also located at San Jose. 


T. D. Smith has been appointed manager of the Detroit 
office of the Proof Machine & Brass Foundry Co., Cleveland. 
His previous connection was with the Harvey Electric Co., 
Chicago, where he held the position of sales manager. 


L. H. Snyder, who was until recently manager of the lubri- 
cating department of the Joseph Dixon Crucible Co., Jersey 
City, N. J., has opened an office in Chicago, for the practice 
of consulting engineering. 


R. O. Sperry has become affiliated with the Philadelphia 
Bronze Bearing & Tube Co., Philadelphia, and will assume the 
general management of the business. He was formerly 
manager of the rod, sheet and tube department and Eastern 
sales manager for the American Bronze Corporation, 
Berwyn, Pa. 

(Concluded on p. 14) 
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BROWN-LIPE GEAR 
SERIAL NUMBERS 
— Your Safeguard 


You may find the serial numbers 
sometimes painted over but they 
are stamped on all Brown-Lipe Gear 
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Unit Power Transmissions — On the forward top side of the case, to 
left of center and either under or immediately 1 in front of the cover; 
also on top of the cover near the left edge. 

Main Frame Transmissions — On the top surface of the left rear 
supporting arm; also on top of the cover, near this arm. 

Clutches — On top of the left side boss for the release shaft. 

Controls — Unit power type, on top of the cover, near center. Main 
frame type, on edge or top of the bracket. 


Never use anything but Genuine parts with Brown-Lipe Gear units. 
Service may be obtained from manufacturers pOWN- Ly 
using our units, authorized parts service stations gk 
or direct from our factory. 





GEAR CO. 


BROWN-LIPE GEAR COMPANY 


SYRACUSE, N. Y. 
San Francisco Chicago Detroit New York London, Eng. 








\ NATIONAL. 
\\ VULCANIZED), 
a\ FIBRE \ 
THE 

| MATERIAL 
WITHA 
MILLION / 


7, USES” // 


T is a recognized fact that fibre 
for electrical purposes must have 
certain very definite physical 

and chemical qualities. 


And in the interests of economy in 
handling, as well as efficiency in per- 
formance, you must have the right 
grade of fibre for each particular 
piece of work. 


The grading of fibre, so that the 
right selection is possible, means 
adequate facilities for producing 
the many varying grades needed in 
electrical work. 


The National Vulcanized Fibre 
Company's six great mills, devoted 
solely to the production of fibre, 
fibre parts and specialties, constitute 
the largest plant of its kind in the 
world. 


You can be assured of getting the 
grade of fibre that exactly meets your 
every need. 


Our Service Testing Department 
fibre experts are at your service in 
helping solve any fibre problem that 
confronts you, and can assist by 
selecting from the many National 
Fibre grades, one that may give you 
greater efficiency in performance than 
the grade you are now using. 










NATIONAL 
VULCANIZED FIBRE CO. 
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George A. Streicher is now engineer for the Automatic 
Burner Co., Milwaukee. Prior to this he was sales engineer 
for the Titan Truck Co., also of Milwaukee. 





























Frank W. Sutton has severed his connection with the 
Charles E. Bedaux Co., Cleveland, where he was chief engi- 
neer. His plans for the future have not been announced. 


Fred Taylor is now development engineer for the Genera] oa 
Fireproofing Co., Youngstown, Ohio. He was formerly sales 
engineer for the Hahn Mfg. Co., Cleveland. = 
John E. Terhune, who was until recently factory manager 
for the Cox Brass Mfg. Co., Albany, N. Y., now holds a 
similar position in the bumper division of the Eaton Axle 
& Spring Co., Cleveland. A 


Raymond E. Tetens has accepted a position as full sized 
body draftsman for the Studebaker Corporation of America, 
Detroit. He was formerly draftsman for the Reo Motor 
Co., Lansing, Mich. 


Henry A. Tuttle has been appointed consulting engineer 
for the Paragon Gear Works, Taunton, Mass. Prior to this ( 
he was president of the Engineering Service Corporation, 
Detroit. 


tl 
B. W. Twyman, who was previously general manager of the t 
Nash Motors Co., Milwaukee, has organized the Twyman h 
Remanufacturing Motors Co., Indianapolis, of which he is P 
president and general manager. Cc 
Harvey E. Tyler has resigned as instructor in the funda- . 
mentals department of the automobile mechanics school of N 
the Ambu Engineering Institute, Chicago, and is now asso- 
ciated with the research department of the Stewart-Warner i 
Speedometer Corporation, also of that city. ‘ 


F. M. Vandervoort, who until recently was designing engi- 
neer for the Baker Steam Motor Car Mfg. Co., Pueblo, Colo., 
has accepted a position with the Silver Mfg. Co., Salem, Ohio. 


Herbert von Frankenberg has been appointed salesman of 
automobile upholstery fabrics for Collins & Aikman, New 
York City. 


R. C. Voorhees has become affiliated with the Commerce 
Motor Truck Co., Ypsilanti, Mich. 


Henry W. Warford has accepted a position with the Pack- 
ard Motor Car Co., Detroit. Formerly he attended Tri-State 
College, Angola, Ind. 


Nathaniel Warshaw, who was formerly chief engineer for 
the Murray-Tregurtha Corporation, Atlantic, Mass., has be- 
come affiliated with the Taylor Mfg. Co., Cambridge, Mass., 
in a similar capacity. 


Don B. Webster has been appointed manager for the 





Webster Equipment Co., Indianapolis. He was until recently 
district manager of the motor bearings division of the Hyatt 
Roller Bearing Co., Detroit, with headquarters at Indian- 
apolis. 


William B. Wheatley is engaged in business for himself 
at Brooklyn, N. Y., repairing automobiles, giving driving 





Sl a eee 


lessons and making reports on used cars for sale. He was 
previously service foreman for the Hunt Motor Car Co., which 
is also located in Brooklyn, and prior to that he was in- 
structor in mechanical engineering at the Stewart Auto 
School, New York City. 









ee Wilmington, pen Karl] H. White, who was previously aeronautical engineer 
PHILADELPHIA Del., U.S. A. TORONTO for the Aeromarine Plane & Motor Co., Keyport, N. J., is 
PITTSBURGH GREENVILLE now affiliated with Huff, Daland & Co., Inc., Ogdensburg, N. Y. 
CLEVELAND SAN FRANCISCO ST. Louis 


Wilford W. Wing has accepted a position as general fore- 


<aCAGO Surnaet a — eee man with the National Carbon Co., Long Island City, N. Y. 
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- FLOWMETER 
Meares €I0Ct PRETSNES — Meseres gucline commenp es 

4 tion at various speeds and 

iJ oads. Holds the car securely at all speeds 
There has been a great deal of [ - \ widctene aa Surly tepel 
talk about it—some of it misin- \ TACHOMETER 

° a Shows wheel revolutions 

formed. It has been discussed 


in trade papers by able engi- 
neers. It has not been possible 
to keep private the remarkable 
tests it has been put through in 
a number of prominent service 
stations. This is the first offi- 
cial statement to the trade and 
the automotive industry, giving 
the authentic facts about R. B. 

charge past pistons and rings in 


Wasson’s remarkable invention. vais Gdhedr ete aden 
speeds and loeds 


Measures slippage of working 


Authentic Facts about the 





HE Wasson Motor Check is a complete test- 

ing unit that measures with scientific accuracy 
the performance of a motor in every essential fac- 
tor, including the following most important items: 
horse-power delivered at the rear wheels; slippage 
past rings and pistons in cubic inches per minute; 
compression in each cylinder; dilution of oil in per- 
centage. If the motor is not right it tells why and 
where with mechanical precision. 

Repair men can diagnose any case by a careful 
interpretation of the Motor Check findings. That 
saves all needless expense of cut-and-try methods. 
After the engine has been brought back to standard 
—the Motor Check proves the job. 

Dealers can place a true performance value on 
trade-in-cars by using the Motor Check. It can’t 
fake the result. It provides a basis of confidence 
for the buyer and seller both. You can honestly 
certify car condition. 

Distributors of motor accessories can prove the 
relative value of their products by comparative tests 
on actual cars—under any conditions of load or 
speed desired. No rule-of-thumb — but specific 
proof. 


Producers of fuel and lubricants can show by 
graphic demonstrations the quality of their prod- 
uct and its most efficient use. 

Fleet owners can maintain every unit of their 
fleet, at minimum expense, by a simple system of 
periodic tests on the Motor Check. No waiting 
until trouble develops. 





Showing attachments in position and operator taking dial readings. 









GASOMETER ——~ 


Wasson Motor Check 


SCALE 


4“ Shows torque or besd in 
J pounds 





RUN-UP 
Detachable channels for running 
the car up onto the stand 


~\ 


PULLEYS 


Mounted on jack shaft taking 
direct drive of rear wheels 


BRAKE A 
Measures horse power 
delivered at rear wheels 
at various speeds and loads 





Car manufacturers can establish standards of car 
performance and life by Motor Check measurement 
and Service Stations can repair or adjust to this 
standard by following Motor Check indications. 


In a word it discloses cause and effect of motor 
inefficiency. Cause and Effect—the scientific basis 
for all corrective work—in mechanics as in medi- 
cine. Isolate the trouble and you can cure it. 


The Wasson Motor Check is a basic contribution 
to the automotive industry, and its adoption and 
intelligent use will answer the car servicing prob- 
lem, the reconditioning problem and the used car 
problem. 


Skeleton Description 


The essential apparatus consists of (a) a rig- 
idly built stand, with run-up, on which the car 
is anchored; (b) an adjustable brake upon 
which the rear wheels are driven, registering 
speed and horsepower on simple dials; (c) a 
gasometer attached to breather, measuring slip- 
page past the pistons; (d) a flowmeter measur- 
ing fuel consumption under any load condi- 
tions; (e) a “still” to measure crank case dilu- 
tion; (f) a gauge to establish compression; (g) 
spray valve and condensing plate to determine 
at what motor speed liquid oil is passed. 


Supplemental equipment includes a gauge to 
establish back pressure and muffler conditions; 
an apparatus to analyze (for per cent of CO,) 
the exhaust gases. 


Time—A complete test may 
be run in less than one hour. 


Weight—The Motor Check 
scales a little under 2000 lbs. 


Size—Stand with run-up— 
25 ft. x 6 ft. x 3 ft—Working 
space required about 300 sq. 
&. 


The Wasson Motor Check is leased to the trade 
under specific provisions, and is fully covered by 
patents pending in the U. S. Patent Office. Send 
for engineering data and terms. 


T-N-T ENcIneERING Co., Inc., Newark, N. J. 
Manufacturers of T-N-T Piston Rings and the 


Wasson Motor Check 
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The Kelly-Springfield 
Commercial Truck Cord 
—a real truck pneumatic 


At last we are able to offer a pneumatic truck 
tire that is more than a “glorified passenger car 
tire.” 

This new tire, the Kelly-Springfield Com- 
mercial Truck Cord, is radically different from 
the ordinary pneumatic. The cord fabric is 
stronger, the rubber compound is tougher, the 
tread is sturdier and the method of building is 
such as to produce a tire of remarkable wearing 
quality. 

In actual service under conditions more severe 
than the average truck will ever encounter Kelly 
Commercial Truck Cords have given consistently 
high mileage and some of them are still in 
service after running more than 30,000 miles. 

The greater mileage, service and safety which 
the Kelly-Springfield Truck Cord assures will be 
welcomed by truck owners in states where the 
road laws discriminate in favor of pneumatic- 
equipped vehicles, and also by those whose trucks 
operate under conditions which make the use of 
pneumatic tires almost a necessity. 

An inquiry addressed to our Engineering 
Service Department will bring you full details 
regarding the construction and advantages of this 
new tire. 


Kelly-Springfield Tire Company 
250 West 57th Street, New York 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





March, 1924 





Notes and Reviews 


This column, which is prepared by the Research Depart- 
ment, gives brief items regarding technical books and articles 
on automotive subjects, As a general rule, no attempt is 
made to give an exhaustive review, the purpose being to indi- 
cate what of special interest to the automotive industry has 
been published. 








MoTOR VEHICLES AND THEIR ENGINES. By Edward S. Fraser 
and Ralph B. Jones. Published by D. Van Nostrand Co., 
New York City. 374 pp.; 319 illustrations. 

This book, the revision of the first or 1919 edition, is pre- 
sented as (a) a guide for the personal instruction of the 
car-owner, (6) a handbook for chauffeurs and repairmen 
and (c) a textbook for automobile schools. In it are ex- 
plained the principles of operation of the various units in- 
cluded in an automobile. Descriptions of the units and 
accessory devices are also given. Carbureters are given 
special attention in three chapters which cover 57 pages. 
Other chapters are devoted to proper driving, engine troubles, 
lubrication, care and adjustment. A useful set of tables on 
care and adjustment of different makes of cars is included. 


THE Motor Truck. By Edward E. LaSchum. Published 
by the U. P. C. Book Co., Inc., New York City. 325 pp.; 
67 illustrations. 

Mr. LaSchum’s book is written with the truck operator 
always in mind. It is meant to cover in an unbiased manner 
the important features of motor-truck operation in such a 
way as to be of immediate use in the solution of practical 
everyday problems that at one time or another may confront 
every operator. An idea of the scope of the work can be 
gained from the following enumeration of chapter headings: 
The Field of the Motor Truck, The Powerplant, Carbureters, 
Electrical Equipment, Radiators, Lubrication, Fuel and Heat, 
The Chassis, Running-Gear, Performance, Record of Per- 
formance and Maintenance. 


ELECTRICITY AND ITS APPLICATION TO AUTOMOTIVE VEHICLES. 
By Paul M. Stone. Published by D. Van Nostrand Co., 
New York City. 844 pp.; 395 illustrations. 

The first three chapters of this work, which should be of 
great value to students and others interested in the elec- 
trical features of automobiles, are assigned to a consideration 
of magnetism and elementary electrical principles; electro- 
magnetism is covered in a later section. Among the chapters 
that follow are those devoted to force, work, energy and 
power; electrical circuits; sources of electrical energy for 
ignition and other uses, including batteries, generators and 
magnetos; electrical measuring and testing instruments; a 
description of electrical devices and an explanation of the 
principles involved therein; mechanical features; illumination; 
trouble-shooting. Some 20 chapters contain individual illus- 
trated descriptions of as many electrical systems used on 
automobiles now in service. 

Altogether this book offers a mass of very interesting and 
valuable information, logically arranged for handy refer- 
ence. 


FARM EQUIPMENT FOR MECHANICAL Power. By Frank N. G. 
Kranich. Published by the Macmillan Co., New York 
City. 401 pp.; 320 illustrations. 

This book, based upon actual field experience and observa- 
tion of farm machinery and its operation, is presented as 
an aid to the student, to the builder of farm equipment, to 
the dealer, the distributer and the service-man and primarily 
to the farmer himself. It contains numerous descriptions 
of farm machinery and implements, with interesting dis- 
cussion of their application and use. Part I treats of draft 
machinery, Part II is concerned with belt-driven machinery 
and Part III, which is devoted to miscellaneous topics, has 
chapters on engine cultivators, garden tractors, lubricants 
and lubrication, tools and shop equipment and ordering re- 
pair parts. 


(Continued on p. 18) 
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Coarse, uneven grain-size. 

Struct: ral y weak. Due to 

improper manufacturing 
coutrol. 





Fine grain. Developed by 
close control of fabricating 
process. 


The Care that 
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Guards Harrison Quality 


The enduring high quality of Harrison 
Radiators—their ability to serve depend- 
ably year after year for the life of the 
motor car—is the direct result of the 
exacting standards of manufacture that 
prevail in the Harrison factory. 


Long before the actual manufacture and 
assembly of the radiator can be begun 
—innumerable mechanical operations 
are necessary to prepare the brass used 
in making Harrison cores. 


Harrison Radiator Corporation operates 
its own brass rolling mill as an integral 
part of its great plant. Specially trained 
workmen, the best of machines and fur- 
naces, and extremely careful control of 


operation produce thin brass of the qual- 
ity shown by the second micrographic 
illustration. No other quality is con- 
sidered fit for Harrison requirements. 


The same scrupulous care exercised in 
rolling and annealing brass used in 
Harrison cores is followed in every pro- 
cess of manufacturing complete Harrison 
radiators. The value and importance of 
this care have been demonstrated for 
many years in the superior efficiency 
and higher quality of Harrison radiators 
—an efficiency and quality that are 
directly responsible for the fact that 
so many of the finer motor cars are 
Harrison-equipped. 


Harrison Radiator Corporation 
Lockport, New York 
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Rattle Proof Windows! 


for your closed models 


















































After the closed car has been over rough 
roads and subjected to strenuous duty the 
windows will not rattle and jar if they 
are cushioned with Wire On Tri-Angular 
Moulding. It is a recent innovation for 
motor car builders from The House of 
Carter. It cushions the glass in a fixed 
position by conforming to it. Wire On 
Tri-Angular Moulding is as lasting as the 
car itself. 


ECONOMICAL 


Wire On Tri-Angular Moulding is ap- 
plied quickly and easily. Oval or, rec- 
tangular windows are fitted equally well. 
Wire On Tri-Angular Moulding is held 
in position by tacks through the tri-angu- 
lar rubber strip which occupies one-half 
of the moulding—the other half folds 
over, concealing the tacks and all rough 
edges. Wire On Tri-Angular Moulding 
is made from any specified material. 
Write for samples and quotations on 
your requirements. 


WIRE ON, 
PRODUCTS 


Patented U. S. August 16, 1921 
Canada July 25, 1922 


The Geo. R. Carter Co. 
CONNERSVILLE, INDIANS 


Since 1896 Tht House of 


Carter has supplied quality 
trimming materials to the 
upholstery trade. Get our 


catalog. In it you will find 
a product for every trim- 
ming need. 
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Automobile Chamber of Commerce, New York City. 230 
pp.; illustrated. 


As stated in the preface, this annual handbook of automo- 
biles contains the principal specifications of 141 passenger 
automobiles, 66 commercial cars and trucks and 5 electric 
vehicles, produced by leading builders who are members of 
the National Automobile Chamber of Commerce. The ap- 
pearance of cars and their cost, together with principal 
mechanical details and standard equipment, can be ascer- 
tained from the illustrations and the specifications given. 


REPORT OF THE NATIONAL PHYSICAL LABORATORY FOR 1922. 
Published by His Majesty’s Stationery Office for the De- 
partment of Scientific and Industrial Research. 230 pp.; 
illustrated. 


The report of the Director for 1922 describes the work 
in the departments of physics, electricity, metrology, en- 
gineering, aerodynamics and metallurgy. The space of 12 
pages is devoted to a statement of work proposed for 
1923 and 1924. 


The report from the metrology department contains a de- 
scription of a gear-measuring machine, constructed to make 
possible the separate measurement of the various elements 
of a gear, in any of which errors may occur independently 
of the other elements. The description is as follows: 


The gear wheel, mounted on an arbor, is placed on 
a pair of centers, and measurements are made by a 
steel ball in contact with the gear tooth. The ball 
forms the end of a stylus attached to a special form 
of indicator, which may be moved in three directions 
mutually at right angles. For this purpose the ma- 
chine is in three main portions, namely, the base, a 
lower carriage running on ball races on the base at 
right angles to the axis of the gear and an upper 
carriage moving across the lower carriage on ball races 
parallel to the gear axis. The movement of each 
carriage is controlled by a micrometer screw reading 
to 0.0001 in. Adjustable stops enable the mi- 
crometers to be used for all positions of the carriages. 
The indicator is held in a conical seating on the upper 
carriage. 

The indicator consists essentially of a light lever 
suspended by two pairs of crossed flexible steel strips. 
The stylus forms the short arm, and the long arm 
is a steel pointer having a bevelled sector at the end. 
A micrometer attached to the frame of the indicator 
can be advanced toward the sector and observed by 
a magnifying prism against an illuminated ground 
glass window. The ratio of the lever is 5 to 1, and it 
provides a means for measuring accurately small 
changes in the height of the stylus ball. 

The left-hand micrometer is used to move the lever 
bodily in a vertical direction. For this purpose the 
suspension strips of the lever are attached to a steel 
plate that has a vertical travel of 1 in. on ball races 
on the end-plate of the indicator frame. The movable 
plate receives an inclined thrust from a pointed strut, 
the horizontal component holding it firmly on the balls 
and the vertical component causing it to bear either 
upward or downward on the flank of the gear tooth. 

The spindle carrying the left-hand center has attached 
to it a device for accurately rotating the gear wheel by 
known amounts. For this purpose the arbor and the 
spindle are connected together by a special coupling 
piece that has the necessary rigidity without putting 
strain on the center. 

For some purposes a special form of pantograph is 
used to take a record of the tooth form. This occupies 
the same conical seating in the upper carriage. 


(Continued on p. 20) 
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Ball Bearings on Power Take-Off 


Prevent Undue Wear—Reduce Maintenance 


F appreciable friction exists in power take- 
off bearings of motor trucks, tractors, etc., 
binding and undue heating occurs and the 
bearings wear rapidly requiring frequent ad- 
justments and replacements. 


But when Skayef self-aligning ball bearings 
are used these troubles are avoided. So little 
wear occurs that the initial accurate setting 
of the shaft is maintained indefinitely with- 
out need of adjustment. This freedom from 
wear is due to the extremely low co-efficient 
of friction of this type of bearing, the use 


THE SKAYEF BALL 


of special high alloy steel hardened uni- 
formly throughout and the exclusive inherent 
ability to compensate automatically for shaft 
deflections without the setting up of internal 
bearing strains. 


Because of their precision, heavy load 
carrying ability and superior performance, 
SKF marked ball bearings are pre-eminently 
suited for use on all vital automotive parts. 
The wide experience of our engineers in apply- 
ing ball bearings to automotive parts is at your 
disposal in solving your specific problems. 


BEARING COMPANY 


Supervised by SKF" INDUSTRIES, INC., 165 Broadway, New York City 


The SELF 
ALIGNING 
BALL 
BEARING 


Normal View 


Deflected View 
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ROLLER BEARING CO. 
Detroit - Michigan 


Mr. Engineer :— 


What design in a bearing has the most 
advantages for your problems? 





Does not a bearing having capacity for 
both radial and thrust loads meet your 
requirements? 


sower design has incorporated thrust 


and radial carrying surfaces in the 
Bower Roller Bearing. These sur- 
faces are separate and independent. 


Besides Bower Roller Bearings do not 
need adjustment. Bower Bearings 
never jam. 


Bower Roller Bearing Company 
DETROIT, MICHIGAN 
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The method of using the machine to measure the various 
elements of spur and other gears is explained, the following 
features receiving attention: pitch, tooth form and thickness, 
concentricity of teeth with axis, parallelism of teeth with 
axis, radial symmetry of teeth, pitch-diameter, helical gears, 
bevel gears, variations from uniform motion when a pair of 
gears is rotated in mesh and the theoretical effects of errors 
of various types on the action of gears. 

The statement of proposed work includes experiments with 
the new gear-measuring machine to investigate the errors 
in various processes of gear cutting, the effects of wear with 
different types of teeth and conditions of running, the effects 
of hardening with and without grinding and the effect of 
errors on the silence and the efficiency of running under dif- 
ferent conditions. 

A piece of proposed work in the engineering department 
for the Lubrication Research Committee deals with cylindrica] 
lubrication, continuing research already begun, investigating 
the friction of lubricated surfaces whose relative motion is 
a combination of sliding and rolling and studying the be- 
havior of Aquadag as a lubricant for sliding surfaces in the 
presence of superheated steam. 

A new asphalt mixing plant, provided by the Government, 
will be used for an extensive series of endurance tests in the 
road-testing machine, the to proceed 
throughout the year. 


THE MISUSE OF THE INTERNAL-COMBUSTION ENGINE 
SUGGESTIONS FOR ITS MORE EFFICIENT APPLICATION. 
L. Murphy. 
1923, p. 409. 


In the belief that few engineers have attempted to decide 
the question as to what must be the ultimate objects in road- 
vehicle design, Mr. Murphy undertakes to enumerate the 
shortcomings of current practice and to suggest numerous 
lines of possible improvement. The two chief disadvantages 
of present motor-vehicles mentioned in the article are the 
waste of time and the waste of fuel. 

Among the various possible means for improving perform- 
ance from both the time and the economy standpoint, the 
following are mentioned: yariable transmission, variable-com- 
pression engines, gasoline engine and electric’ drive, and a 
combination of internal-combustion and expansion engines, 
Considerable space is devoted to a discussion of Durtnall’s 
suggested arrangement of the latter combination. The article 
is illustrated with tables, charts and diagrams. 


tests continuously 


AND 
By 


Published in Automobile Engineer, December, 


A GRAPHICAL STUDY OF JOURNAL LUBRICATION. By H. A. S. 
Howarth. Published in Mechanical Engineering, Febru- 
ary, 1924, p. 77. 


This paper visualizes the characteristics of the oil film and 
the pressures within it for a journal completely surrounded 
by its bearing. The influences of clearance and viscosity upon 
the journal friction are quantitatively shown by a chart that 
can readily be used for designing bearings. Several interest- 
ing examples are solved by this chart. A few of the charac- 
teristics of the journal partially surrounded by the bearing 
are also shown by curves. 


ELEMENTS OF THE CITY TRAFFIC PROBLEM REVIEWED. 
Rowland Bibbins. 
Jan. 3, 1924, p. 12. 


Advocating a basic study of the whole traffic situation, the 
author shows that the problem is one that concerns all 
citizens and is of especial interest both to insurance com- 
panies because of the tremendous savings possible in de- 
creasing the loss of life and of property, and to the 
motor-vehicle industry because of the equally tremendous 
obstruction to the normal growth of its business. The tech- 
nical elements of the problem are cited and eight recom- 
mendations are made, including the following: 


By J. 
Published in Engineering News-Record, 


(Continued on p. 22) 
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Si arting, Lighting and Ign ition System 


is created for those builders of fine motor 
cars who seek to give their clientele the 
highest degree of perfection. Tests made by 
one of the foremost builders show. we 
other DeJon superiorities, a saving of 
100 amperes in the cranking current, an 
increase in the cranking speed and a much 
higher starting torque ~ 


Vv ! 
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DEJON ELECTRIC CORPORATION 
Builders Ignition Technique 


POUGHKEEPSIE,NEW YORK 


The STARTING MOTOR 


Se, ae 
Be D+ he Sr - Kor 
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Motors Corporation 
Superheated Gas 


System 


(Patented) 


This system in cars of the 3000 Ib. 
class with engine displacement of 250 
cubic inches gives results as follows: 


With 100 lb. Compression 
Fixed Superheated Gas Mixture 
Fixed Adjustments in All Parts 


with Controlled Combustion 


Develop maximum speed of 60 
M.P.H. 


Twenty-two miles per gallon with ex- 
isting or any future motor fuels. 


Sixteen hundred miles per gallon of 
lubricant. 


Ten to 30 M.P.H. in 9 seconds. 

Radiator water normally around 
130° F. 

NO THERMOSTATS 

Easy starting, no loading. 

Practically eliminates carbonization. 

No preignition, no autoignition. 

No so-called detonations. 


Eliminates vibration due to fuel con- 
ditions. 


Practically eliminates lubricating oil 
dilution. 


No overheating of metals. 
Practically eliminates valve grinding. 


Practically eliminates bearing adjust- 
ments. 


Practically eliminates spark-plug 
troubles. 


PRACTICALLY ELIMINATES GEAR 


SHIFTING. 


Deppe Motors Corporation 
151 Church Street 
New York City 
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Plan now for a city of double the present size, with- 
out stopping to quarrel at just what date that event 
will take place. It will be sure to come too soon. 

Make the transportation plan, above all, a continuing 
development linked in with the public-works program 
and considered in the same category as construction 
and finance. 


How CAN FLEET OWNERS REDUCE ACCIDENTS? Published in 
Motor Transport, Jan. 15, 1924, p. 396. 


After showing the cost, in money and otherwise, of com- 
mercial-vehicle accidents, this article gives an analysis of 
traffic accidents in New York City and makes a comparison 
with other cities in an endeavor to answer the questions as 
to who is responsible for this enormous social and economic 
loss and as to how it can be prevented. One conclusion that 
is drawn is that stricter regulation of pedestrian traffic is an 
urgent need. 


NeW DESIGNS MAKE PROVISION FOR SERVICE. By J. Willard 
Lord. Published in Automotive Industries, Jan. 10, 1924, 
p. 70. 


The trend of automobile design, as seen at the automobile 
show is surveyed from the viewpoint of a service-man. For 
example, the author considers four-wheel brakes with ref- 
erence to the question of how much they will raise the cost 
of relining and adjusting brakes. In answering this ques- 
tion he states that it has been found that on cars using 
four-wheel brakes for some time, the actual expense to the 
owner for adjustment and replacement is not any more than 
on the two-wheel types, because of the fact that the braking 
effort is distributed over four bands, with the result that 
each band receives less strain and wear than would ordi- 
narily be the case. Balloon tires, it is believed, will present 
no new problem to the service-man, except perhaps that 
some of the tire-changing machines will not be able to take 
care of the new tires; in this connection, however, the point 
is made that balloon tires will not be wearing out in suffi- 
cient numbers to constitute much of a problem to the ser- 
vice-man during the next 12 months, at the end of which 
time many of the tire-changing machines now in operation 
would in any case need replacing. Other topics considered 
include lubrication of the engine, crankcase draining, chassis 
lubrication and head-lamp adjustment. 


WHAT THE SHOW MEANS TO THE SERVICE-MAN. By M. Ray 
Stehley. Published in Automobile Topics, Feb. 2, 1924, 
p. 1326. 


Two reasons are given for the statement that the period 
immediately after the automobile show is a propitious time 
to institute a service-sales campaign: (a) everyone is in 
an “automobile” frame of mind and (b) through the me- 
dium of the displays, owners have learned more about the 
operation of cars and are more likely to understand the 
value of proper lubrication and care and to appreciate sub- 
sequent service work. The author tells of the means 
adopted by one company to impress upon car-owners the 
value of service, with special emphasis on the securing of 
winter business. A letter sent out in this connection is re- 
produced, and a card-index system is described. The part 
that service is playing in sales is stressed. 


A CONSTANT-PRESSURE Boms. By F. E. Stevens. National 
Advisory Committee for Aeronautics Report No. 176. 
Published by National Advisory Committee for Aeronau- 
tics, City of Washington. 8 pp. 


This report describes a new optical method suitable to the 
study of the kinetics of explosive gaseous reactions. The 
method substitutes for the mechanical complications of 4 
manometer placed at some distance from the seat of the reac- 


(Continued on p. 24) 
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Valentine’s Super-System 
of 
Automobile Finishing 


You undoubtedly realize the owner demand for greater 
durability in automobile finishes. 


You undoubtedly would like to satisfy that owner | 
demand if you knew how. 


You undoubtedly would be interested in a system of 
finishing that will add from 100% to 400% to the 
life of the finish of your car. 


| 

You undoubtedly would be surprised to learn that in | 

many cases this added life can be obtained with- | 
out increasing your time schedule and with an actual 

decrease in labor cost. 

| 


| You undoubtedly would be interested in the fact that 
Valentine's Super-System is at present in use in 
large production and with astonishingly satisfactory 
results. 





Write for full particulars. 


== VATEN THES = 









he 
of 
mt VALENTINE & COMPANY 
Established in 1832 
al 
6 Largest Manufacturers of High Grade Varnishes in the World 
u- 
“ New York Chicago Boston 


456 Fourth Ave. 343 S. Dearborn St. 49 Purchase St. 
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Standard Equipment 
on all these cars 








As installed on Cunningham 


American: 


Cadillac 
Cunningham 
Lafayette 
Lincoln 
Packard 
Paige-Detroit 
Pierce-Arrow 
Premier 


Foreign: 


Fiat 

Lancaster 
Leland 

Napier 
Rolls-Royce 
Straker-Squires 
Vauxhall 


Trucks: 


Vulcan 
and many other 
cars and trucks. 





¢ AUTOMOBILE 
TEMPERATURE REGULATOR 


This Sylphon Automobile 
Regulator controls the tem- 
perature of the cooling 
medium and greatly reduces 
the wear of valves, pistons 
and cylinders. It reduces 
crank case dilution and car- 
bon deposits to a minimum 
and saves 15 to 20% in gaso- 
line. 


Self-contained, it has but 
three main parts: the Syl- 
phon—that seamless, solder- 
less, flexible all-metal ex- 
pansion member which is 


the heart of all Sylphon 
products; a valve and a 
housing for the Sylphon. 


Self-regulating, adaptable to 
pump or Thermo-Syphon 


systems. We are the orig- 
inators, patentees and sole 
manu facturers. 


Send for 





As installed on Kissel Kar 





’ s 


ha. ve | i; ia 
a - - 


As installed on Premier 


Bulletin 


JUR. 


THE FULTON COMPANY 
KNOXVILLE, TENNESSEE 


Philadelphia 


Representatives in all Principal Cities 


New York Chicago 





Detroit 


Boston 
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tion the possibility of allowing the radiant effects of the 
reaction to record themselves directly upon a sensitive film. 

It is possible that the device may be of use in the study 
of the photo-electric effects of radiation. The method makes 
possible a greater precision in the measurement of normal 
flame velocities than was previously possible. 

An approximate analysis shows that the increase of pres- 
sure and density ahead of the flame is negligible until the 
velocity of the flame approaches that of sound. 


NEW YORK ADOPTS VIALOG TEST FOR SMOOTHNESS CONTROL, 
Published in Engineering News-Record, Jan. 10, 1924, p, 
74. Illustrated. 

This paper consists of the following short articles: 
Smoothness Requirements in New York, by Frederick Stuart 
Greene; Vialog Operation and Graphs, by Harley Dunbar, 
and a Discussion of Smoothness Surveys, furnished by the 
New York State Bureau of Roads. 

The vialog, an aluminum instrument attached to an auto- 
mobile to inscribe graphs of irregularities in the road sur- 
face over which the car runs, is described in detail, and 
graphs made by the vialog are reproduced. 


THEORY AND CALCULATION OF HIGHWAY-TRANSPORTATION 
Cost. By T. R. Agg. Published in Engineering News- 
Record, Jan. 10, 1924, p. 54. 

The author shows that the costs accruing on account of 
the highway are closely related to those that accrue on ac- 
count of the vehicle and that the two very often vary to- 
gether. The economic life of the road is analyzed, and 
formulas are developed from which it is possible to de- 
termine (a) the vehicle cost per ton-mile for any type of 
surface and (6) the cost of the highway per ton of traffic. 
The addition of these two quantities will of course result 
in the total cost of highway transport. 


VARIABLE TRANSMISSIONS, A CRITICAL CONSIDERATION OF THE 
PROBLEM. By G. Constantinesco. Published in Automobile 
Engineer, December, 1923, p. 396, and January, 1924, p. 10. 
In continuing the discussion of mechanisms intended for 

variable transmission, begun in Part I of this paper which 

appeared in the November, 1923, issue of the Automobile 

Engineer, Mr. Constantinesco analyzes mathematically the 

action of several proposed contrivances. He groups the vari- 

ous forms of mechanical, frictional and hydraulic transmis- 
sions in the following classes and states that combinations of 
the four classes may be made in an infinite number of ways. 


(1) Fixed gear-ratios that can be changed in a dis- 
continuous or continuous manner at the will 
of the operator. An equivalent and very 
efficient example of the discontinuous type is 
the orthodox gearbox and clutch combination. 
Variable-stroke pumps and hydraulic motors, 
are examples of the continuous type 

(2) Mechanism of the previous class in which the 
ratio is a function of the torque on the sec- 
ondary. An equivalent is a primary crank 
through some elastic coupling. Another simple 
equivalent type uses a belt and variable pulley 

(3) Mechanism in which the secondary torque is pro- 
duced or controlled by centrifugal forces due 
to the speed of the primary. A simple type 
consists of variable pulley and governor. Cer- 
tain ratchet types of transmission also fall 
into the same class 

(4) Mechanisms in which torque is transmitted 
through loss of energy. The simplest example 
is a slipping clutch of the ordinary friction 
type or of the hydraulic type using the throt- 
tling of a liquid to waste energy 

Gears in Class 4 are not rated as variable transmissions, 

owing to the fact that they function as absorbers of power 
and not merely as means for transmitting power. 


(Continued on p. 26) 
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q The Prevailing 
Steel Wheels 


Of all cars equipped with balloon tires, at the 
1924 National Automobile Shows, more were on 
Tuarc and Disteel wheels than on all other makes 
of wheels combined. 


Motor Wheel Products are so clearly first in this 
new development, because Disteel was the very 
first steel wheel for balloon tires. 


MOTOR WHEEL CORPORATION, Lansing, Mich. 
Wood Wheels + SteelWheels + Stampings 


Disteel 
Tuarc 
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The above cross section shows a typical 
installation of ball bearings for a pas- 
senger car pinion shaft. 

The Fafnir Single Row Radial Ball 
Bearing is free to float endwise in the 
housing, with the result that the bearing 
carries radial load exclusively. It will 
be noted that a big bearing is used here 
since, due to the overhung pinion, the 
radial load is extra heavy. 


The Fafnir Double Row Radial- 
Thrust Ball Bearing is restrained from 
end movement by a threaded lock nut, 
with the result that this bearing carries all 
of the end thrust load in addition to some 
radial load. 














A feature of this installation is the 
threaded housing by means of which ad- 
justment is to be had to bring the gears 
into correct alignment. 


















Our Engmeerng Department will be glad to co- 
operate with you in determining the best solution of your 


own problems. 












THE FAFNIR BEARING COMPANY 


New Britain, Conn. 
















CHICAGO, ILL. 537 South Dearborn St. 
DETROIT, MICH. 120 Madison Ave., Room 5ll. 
CLEVELAND, OHIO. 1016-1017 Swetland Bldg. 
NEW YORK, N. Y. 5 Columbus Circle. 
NEWARK, N. J. 271 Central Ave. 
PHILADELPHIA, PA. 
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Items in Classes 2 and 3 and their various combinations 
are said to represent all that has been done and can be done 
with the means thus far considered as capable of obtaining 
automatic variable -transmission, namely, springs or goy- 
ernors applied to mechanisms of Class 1. 

In conclusion Mr. Constantinesco claims to have demon- 
strated the various devices discussed to be incapable of 
solving the problem of variable transmission. 

In Part III of the paper, Mr. Constantinesco considers the 
features of his own mechanism which he calls a converter 
designed for transmitting power automatically from an 
internal-combustion engine or other prime-mover developing 
torque to a secondary shaft, the torque and the speed of 
the secondary being variable between very wide limits. To 
describe further the essentials of the mechanism, the follow- 
ing paragraphs are quoted: 


To obtain an increased torque on a driven shaft 
from a limited-torque prime-mover having a steadily 
rotating crank, a combination of oscillating, but non- 
revolvable, links and levers is utilized. These are con- 
nected to and receive negative and positive reactions 
due to the inertia of suitable masses oscillating or 
reciprocating about fixed mean positions. The levers 
and the links are also suitably connected to two uni- 
directional oscillating driving mechanisms converting 
such reactions into rotary impulses in one direction 
in such a manner that the frequency of the links, the 
levers and the mass is always equal to the number 
of complete revolutions of the crank of the prime- 
mover. The amplitude of the oscillation of the mass 
is variable and increases with an increase of the ratio 
between the speeds of the prime-mover and the driven 
shafts, and also decreases with a decrease of such ratio. 

A simple illustration of the principle of the con- 
verter is furnished in a floating lever, one end of 
which is caused to move by an eccentric mounted on 
a rotating shaft and which carries at its other end a 
mass. An intermediate point of the lever is attached 
to two connecting-rods, actuating a driven shaft 
through two unidirectional driving devices by which 
the oscillating movement of the floating lever is con- 
verted to a rotary movement, the unidirectionals oper- 
ating at each half revolution of the driving shaft. 

With such an arrangement it will be seen that if 
the resistance to rotation of the driven shaft be small, 
the mass on the lever will not move far on each side 
of its mean position at each oscillation, and the length 
of travel of the unidirectionals will be a maximum 
when the resistance to rotation of the driven shaft is 
zero. 

As the resistance to rotation of the driven shaft 
increases, the travel of the mass increases, while that 
of the unidirectional decreases: Consequently at each 
revolution of the driving shaft, owing to the smaller 
angular movement of the unidirectionals when the re- 
sistance is high, the torque required from the prime- 
mover does not unduly increase, as will be shown later. 
With such an arrangement it follows that if, for exam- 
ple, the prime-mover be an internal-combustion engine, 
a constant or increased engine-speed can be maintained, 
although the torque on the driven shaft be consider- 
ably increased. 

Many modifications of the arrangement are evidently 
possible. To effect, however, the object of the inven- 
tion, the driving shaft and the unidirectional driving 
connection should be attached to an oscillating or recip- 
rocating member, such as a floating lever, at two dif- 
ferent points, the lever carrying or being connected to 
a mass capable of oscillating or reciprocating about 
a mean position. 


(Continued on p. 28) 
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Electrically Operated—Reliable—Easy to Install 
Officially Approved by Underwriters’ Laboratories 


The ‘‘R-K-D”’ Dash Gasoline Gage tells, 
from the seat, how much gas isin the tank— 
makes it as easy to read the gas in the tank 
as the miles on the speedometer. 


Electrically operated. Officially approved by 
Underwriters’ Laboratories for Safety, Accu- 


racy, Practicability, Durability and Uniformity. 


Takes any gasoline feed. Inexpensive. 
Easy to install. 


No electric lights, glass tubes, liquids or 
sliding wires; no complicated, delicate or 
doubtful devices; nothing to get out of 
adjustment. No rattles. 


The ‘“‘R-K-D”’ consists of (1) meter for 
dash, (2) duplex armored cable extending 
from dash to tank, (3) special rheostat, 


operated by (4) thoroughly reliable float 
mechanism. 


The ‘‘R-K-D’’ is a properly engineered 
job—sound and simple throughout. 


The meter involves a new, balanced-coil 
principle, accurate and not affected by volt- 
age variations. Installation in the line—no 
sub-assembly. Regular harness hook-up per- 
fectly practicable if preferred to cable. Dials 
as per Car Manufacturers’ Specifications. 


The ‘‘R-K-D”’ Dash Gasoline Gage is in 
keeping with your demand for convenience 
and refinement in accessory equipment. It 
is a compliment to any instrument board. 


We are ready to demonstrate this instru- 
ment at your convenience. 


THE REITER-KING-DUGAN COMPANY, Akron, Ohio 
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Acme Wire 


The slightly higher cost of Acme Wire 
is returned to you many times over in 
the increased output of winders, the 
fewer rejected coils, and the longer 
life of windings. 

Acme Wire stands as the result of 
constant research and endeavor to pro- 
duce the very best wire tha. can be 
made for one particular purpose — 
winding coils. 

From the beginning of the magnet 
wire industry, Acme has pioneered in 
the development of fine silk-and-cotton- 
covered enamel wire. 


Acme men know winding require- 
ments through years of actual experi- 
ence with winding conditions, for in 
our own plant they wind hundreds of 
thousands of coils each year. 


THE ACME WIRE CO., New Haven, Conn. 
NEW YORK CHICAGO CLEVELAND 


“It goes 
in the space” 


ACME WIRE PRODUCTS 


“Enamelite,” plain enameled Magnet Wire; “ Cottonite,”’ 
Cotton-covered Enamelite; “Silkenite,”’ Silk-covered En- 
amelite; Single and Double Cotton Magnet Wire; Single 
and Double Silk Magnet Wire. We also have a complete 
organization for the winding of coils in large production 
quantities. 


ACME VARNISHED INSULATIONS 


Varnished Cambrics, Silks and Papers, Varnished Tapes 
in rolls; straight or bias. Varnished Tubing (Spaghetti). 


ACME RADIO SPECIALTIES 


Audio Transformer windings; Radio Frequency windings; 
Magnet windings for Head Sets; Enameled wire—especially 
the finest sizes, 40-44 B & S gauge; Silk and cotton-coverzd 
magnet wire; Enameled Aerial wire, single wire and stranded. 


Illustrated Catalog on request to Engi- 
neers, Purchasing Agents, Executives, 
and Operators. 
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The general description quoted above is followed by a math- 
ematical analysis of the action of the mechanism under dif- 
ferent conditions of operation. In considering the application 
of the converter to traction purposes the author lists the fol- 
lowing main conditions that are essential when constant- 
torque engines are employed as prime-movers. 


(1) Maximum torque and maximum number of revo- 
lutions of the engine are required to overcome 
wind and road resistance at the maximum speed 
of the vehicle. This means that the engine must 
be able to revolve up to the limit but not to 
exceed the speed for which it is designed under 
the full torque when the secondary speed is at 
the highest desired value 

(2) In climbing the steepest gradient for which the 
vehicle is designed while the engine is develop- 
ing its full torque; again the maximum safe 
number of revolutions for which the engine is 
designed must be maintained but not exceeded 

(3) The engine under full torque shall under no cir- 
cumstances reduce its speed of rotation below 
a given limit, corresponding to a poor perform- 
ance either of the engine at that low speed or 
the vehicle in regard to its own speed of advance 
against the resistance encountered 

(4) The vehicle shall be manageable either by main- 
taining the torque of the engine at any desired 
value, and for any desired time, from zero up 
to the maximum torque, or by maintaining the 
speed of the engine for any desired time at 
values between the minimum and the maximum 
for which it is designed 

(5) The ‘response to any variation in the torque and 
the speed of the primary or the secondary must 
be immediate and positive 


Mr. Constantinesco promises to give a fuller discussion in 
a later article in which the converter will be analyzed from 
the automobile point of view. 


VARIABLE TRANSMISSIONS, DISCUSSION. Published in Auto- 
mobile Engineer, December, 1923, p. 393, and January, 
1924, p. 20. 

It appears that a number of people interested in variable 
transmissions are not in agreement with Mr. Constantinesco’s 
mathematics and conclusions. Numerous points of difference 
are explained in letters written by D. S. de Lavaud, H. S. 
Hele-Shaw, R. H. Pearsall, A. F. Nash, J. L. Napier, W. 8S. 
Garton and the Pickett Construction Co. These letters 
merit very careful reading along with the paper itself. 

Mr. Constantinesco replies to these criticisms, goes further 
with the mathematics involved and reviews several of the 
points previously brought out. 


New METAL AIRPLANE FOR Matt Service. By Fred H. 
Colvin. Published in American Machinist, Jan. 24, 1924, 
p. 121. Illustrated. 

An airplane is described which was built especially for the 
Air Mail Service, being designed after a careful investiga- 
tion of the characteristics of machines that would meet the 
requirements of the mail service. It is fitted with a high- 
compression 400-hp. Liberty engine. The speed varies from 
116 m.p.h. to a slow landing-speed of 44 m.p.h. While 
loaded with 600 Ib. of mail, it climbs 6800 ft. in 10 min., and 
has a ceiling, or maximum climb, of 16,200 ft. The wing 
span is 50 ft., the length 32 ft. 11 in., the height 12 ft. 9 in., 
and the wing area 540 sq. ft. The mail compartment has a 
capacity of 45 cu. ft. and will carry 1125 lb. of mail, but 
calculations have been made on the basis of 600 Ib. of mail. 
Each of the two gasoline tanks, in the wings, holds 50 gal. 


(Continued on p. 30) 
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The New Covered-J oint 
Pressed Steel Hinge 







Mechanical 
Accuracy 


with Low Cost 





Oe 












The shell and female 
section are welded to- 
gether into a solid 
unit of strength and 
durability 

















PATENTED 
December 28, 1920 
December 11, 1923 
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No. 57 is furnished 1% 
inches wide in any 
length up to six in- 
ches. Hinge plates cut 
and holes drilled and 
countersunk accord- 
ing to your blue print. 
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This Soss Hinge Has Replaced 
the old style malleable on over a 
dozen of the leading production 


jobs in this country— 

The No. 57, as it is called, is more accurate, 
stronger and lower in costs than the old style 
malleable. 

Savings have been effected on some jobs 
that amounted to 75c on each body—Just cal- 
culate what this means to you on your esti- 
mated production for the year. 

We are able through our extensive facilities 
to maintain definite production schedules and 
can make deliveries to meet requirements on 
time. 

If you desire to mount these hinges on a sample 


job just drop us a line and we'll be glad to send you 
a sample set. 


SOSS MANUFACTURING CO. 


Incorporated 


Grand Ave. and Bergen St., Brooklyn, N. Y. 
Detroit Office, 535 Book Bldg. 
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One Gurney Radio- 
| Thrust Bearing | 
Takes the Place of | 
a Radial Bearing | 
and a Thrust Bearing | 


HIS revolutionary practice 
was instituted by Gurney. 


Formerly a radial bearing and its 
mounting was used to carry the 
full radial load, and a thrust bear- 
ing and its mounting to carry the 
full thrust load. Now a single 
R. T. Bearing in a single mount- 
ing carries the resultant load, 
which is always less than the sum 
of the radial and thrust loads. 


Gurney engineers are experienced 
in solving difficult bearing prob- 
Call on them to help you 
with yours. 


lems. 


Gurney Ball Bearing Co. 


402 Chandler St. 
Jamestown, N. Y. 


18220 


GURNEY 


BALL BEARINGS | 
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while the oil tank carries 12 gal. The total weight, fully 
loaded, is 4450 lb. A safety feature is a 3-gal tank of Pyrene 
under pressure; by merely opening a valve the pilot can 
spray the engine and extinguish any fire that may occur. 


For structural reasons the fuselage takes a triangular 
section back of the wings. A plate-girder construction js 
used with beams or longerons of channel section. The 
material used is known as 17-S alloy, which is an aluminum- 
copper alloy of great strength. Frames and bulkheads are 
of metal from 1/32 to 1/16 in. thick, while the longerons 
are of 1/16-in. thickness. The covering is 1/32 in. thick. 
Heavy reinforcements of 1/16 in. metal are provided at the 
cockpit openings and similar places. 


SOME RECENT DEVELOPMENTS IN AIRCRAFT INSTRUMENTS. 
By H. E. Wimperis. Published in the Journal of the Royal 
Aeronautical Society, January, 1924, p. 3. 14 illustrations. 


One of the most interesting features of Major Wimperis’ 
paper is an account of airplane flights around England dur- 
ing which the actual track was checked against the dead- 
reckoned track. The navigation accomplished in these flights 
served to show that present methods and instruments, when 
skillfully handled, are capable of making a splendid showing. 
In the past few years many of the dead-reckoning instru- 
ments have been changed and improved but little, but the 
compass is an exception. The aperiodic type has many 
merits and the new centesimal scale of Dr. Bennett has 
added to its usefulness. 


The author discusses instruments and methods for (a) 
navigation by dead reckoning and (b) navigation by astro- 
nomical means. He devotes considerable space to compasses 
and their errors. Various powerplant instruments are also 
considered. 


Several very interesting contributions from leaders in the 
field of aeronautics are included in the discussion of Major 
Wimperis’ paper. 


MATERIALS IN AIRCRAFT CONSTRUCTION. By Leslie Aitchison. 
Published in Engineering, Jan. 18, 1924, p. 89. 3 figures, 
11 tables. 


Only the metallic materials of aircraft construction are con- 
sidered in this article, comprising mainly: mild-steel sheets, 
medium carbon-steel, cold-drawn steel, medium-tensile steel 
bar, high-tensile cold-worked steel, duralumin, aluminum, 
soft aluminum and light-alloy castings. An inquiry is made 
in regard to the properties that contribute toward the strength 
of these materials, observing in what ways and to what extent 
these properties are affected by the other qualities of the 
materials, as manufactured and as treated by the aeronautic 
constructor. The properties discussed are maximum stress, 
elastic-limit, proof stress and the fatigue strength, all of 
which, it is stated, need to be accompanied by a high duc- 
tility and as great a toughness as possible. It is shown that 
a metal having a high degree of strength otherwise might 
be unsatisfactory because of inadequate ductility, thus illus- 
trating the apparent paradox, “the stronger the material, the 
weaker the part.” 


Imperfections of metallic materials considered in this paper 
are non-metallic inclusions such as slag, roaks and construc- 
tion cavities, corrosion and internal stress. 


The question is raised as to how the defects may be ren- 
dered most ineffective. It is recommended that a material 
shall be used only in that state in which it possesses the 
most satisfactory combination of maximum stress and duc- 
tility, inasmuch as high maximum stress in the absence of 
adequate ductility does not constitute strength but weakness. 
The beneficial effects of reheating hardened metals to suit- 
able temperatures are emphasized, the suitability of temper- 
ature depending upon the nature of the metal, the type and 


(Continued on p. 32) 
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In Piston Ring Design— 


the 

individually cast ring — 
the 

oil-regulating principle 


pe were originated by the makers of 
PerFECT Circ.e Piston Rings—the individu- 
ally cast ring, sixteen years ago; the oil-regulating 
principle—as incorporated in Perrect Circe Oil- 
Regulating rings—two and one-half years ago. 


The Perfect Circie Oil-Regulating ring is not a 
temporary cure. It is a scientific engineering de- 
velopment—so recognized by Packard, Hupmo- 
bile, Marmon, Willys-Knight, and forty-four other 
leading manufacturers who use it as standard 
equipment. It enables you to use a low-tension 
ring, and at the same time to positively control oil. 


No scraping action to destroy lubrication—no edge 
pressure— positive regulation, under all conditions. 


Indiana Piston Ring Company, Hagerstown, Indiana 
Harkrader & Harkrader: Western Sales Agents 
1603 S. Michigan Ave., Chicago 


PERFECT CIRCLE 


©1924 


Oil-Regulating Piston Rings 
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Good Roads Come 
Out of Dump Trucks 


Modern improved highways are machine 


built. Labor saving devices of different kinds 
are used exclusively ; but whatever type of road 
and the method of building, chief dependence 
must be put on the dump truck. 


Es * be 
UNDERBODY 

@ dl wv 

HYDRAULIC HOISTS 


The Hydraulic Hoist, developed by Gar 
Wood first made the dump truck practicable; 
and today Wood-Detroit Hydraulic Hoists still 
represent the highest degree of dependability, 
sturdiness and economy in this field. 

The cooperation of this organization is at 
your disposal, to help you choose the equip- 
ment that actual service has proved best for 
your requirements. 





Wood Hydraulic Hoist & Body Company 


Detroit, Michigan 
in All Principal Cities 


7928 Riopelle Street 


Sales and Service 





THE SOCIETY 


OF AUTOMOTIVE ENGINEERS 











March , 1924 


ES SAMURAI CARRE CE A ATT ce AIOE, SMITE IS: AINE 8 Ra 





NOTES AND REVIEWS 


Continued 





the degree of hardening and the purpose to which the part 
is to be put. It is claimed that, besides its direct effect upon 
the toughness and ductility of a metal, reheating has decid- 
edly beneficial effects upon the elastic-limit, proof stress, 
fatigue range and freedom from internal stress. 


ARE BALLOON TIRES COMING TO STAY AND WHAT WILL THEY 
Do To OuR Cars? By J. Howard Pile. Published in 
Motor World, Jan. 31, 1924, p. 20. Illustrated. 


Defining the balloon tire as a large-section thin-wall tire 
for passenger-car use, designed to be operated at a low air- 
pressure, the author calls attention to the fact that it is 
not to be confused with the giant pneumatic tire that has 
been used for some time on trucks and passenger buses. 


The semi-balloon type, having six plies instead of four, 
is mentioned, the caution being given against operating tires 
of this type at the low pressures recommended for balloon 
tires. 

It is stated that the correct inflation-pressures for balloon 
tires have not as yet been fully determined and that when 
such determination is made the pressures will have to be 
more rigidly adhered to than has been the practice in the 
case of standard-size tires. This closer observance of the 
recommended tire-pressure is expected to produce an effect 
upon the accuracy of tire gages. 


Several effects, such as side-sway, galloping and shimmy- 
ing, noticeable with balloon tires at high speeds, are men- 
tioned and described, and remedies are discussed. Cen- 
trifugal distortion as an element in balloon tire operation 
receives attention. 


Other topics discussed include wheel and rim equipment, 
fitting balloon tires'on present cars, increasing the tread, 
the price of balloon tires and the length of life. 


1923 A MOMENTOUS YEAR IN BoDY ENGINEERING. By Kings- 
ton Forbes. Published in Motor Vehicle Monthly, January, 
1924, p. 12. 

The author discusses recent developments in body designs, 
stating that the changes apparently indicate future trend. 
The following excerpts from the article will give an idea 
of the nature of these developments: 


The outstanding feature of the year has been the 
tendency to use the so-called straight-line bodies. For 
several years there has been a see-sawing back and 
forth between the rounded type of body and the sharp 
lines. Up to the year just ended the rounded type of 
body has predominated, but now the trend is all the 
other way. 

Not only has the sharp-line body gained in popularity, 
but the use of moldings has increased. The next strik- 
ing development of the year has been the increased use 
of colors in painting production cars. Striping, which 
adds materially to the car’s appearance, is employed 
very extensively, and when there is a molding on the 
body it is picked out and colored to emphasize the body 
lines. 

One striking innovation on the bodies has been the 
use of flush-type doors on the large-production cars of 
medium price. 

A feature of the 1923-24 closed-body design is the 
narrowing of the front post of the windshield frame 
to give better vision to the driver. 

The passing of each year sees the increased use of 
closed bodies, and with body-builders’ increased pro- 
duction the closed body is becoming the universal type. 
They are fitted to every type of chassis, and the large 
production of some of the companies enables them to 
make the price of closed cars very low. 


(Concluded on page 34) 
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United States Patent Granted Nov. 13, 1923 
to Waukesha Motor Company as Assignee of 
Harry Ralph Ricardo, the English Scientist 


Waukesha 


NEW YORK 
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rh. Ricardo Head | 


Turbulence accelerates combustion just 
as the wind fans the flames 





The Waukesha Motor Co. 


Engine Builders 





By increasing the swirl of a more compact 
gas charge so that it is in a state of high tur- 
bulence at the instant of firing, and permit- 
ting a more favorable spark location in the 
combustion chamber, the Ricardo Head 
produces such promptness and complete- 
ness in charge-burning that the power out- 
put produced and the economy effected is 
greater than is obtained from standard types 
of engines. 


Moreover, Ricardo Ell Head engines are 
purchasable at a relatively lower first cost, 
and have the further advantage of ability to 
outperform other types over a wide range of 
speeds and loads at less expense. 


Ricardo Ell Head engines acquire the ut- 
most consideration of those who seek to: ob- 
tain more for the motor-purchase-dollar. 


All Waukesha Motors are now equipped 
with the Ricardo Head. 





Wisconsin 


DETROIT 
































KEYSTONE FORGINGS meet the mechanical 
requirements of the engineer and the economic 
demands of the Purchasing Department, 





Because we specialize in: 


Brake Rod Assemblies 
Yoke Ends 

Spring Clips 

Levers 


Shackle Links 


and our @aic 


Uk 


“the keystone of equalized brake adjustment.” 


KEYSTONE FORGING COMPANY 
Plant—NORTHUMBERLAND, PA. 


Offices: 347 Fifth Avenue, New York 
General Motors Bldg., Detroit 
Mills Bldg., San Francisco 
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Few realize, even among engineers, how much 
of engineering design, proper calculation of stresses, 
metallographic selection of materials, and scientific 
heat treatment, is involved in the production of a 
high grade spring— 


We realize all these things—AND DO THEM. 
THE WM. D. GIBSON CO. 


1800-1824 CLYBOURN AVENUE 
CHICAGO ILL. 


Manufacturers of All Types of Springs 
Compression—E xtension—F lat—Torsion 


Any Material 


Send for our treatise on springs. 











Any Size 
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MoTOR-VEHICLE BUILDERS GIVE INCREASED ATTENTION 19 
AIR-CLEANERS. By W. L. Carver. Published in Automo- 
tive Industries, Jan. 24, 1924, p. 180. 


The troubles caused by dirt in the engine and the extent 
to which air-cleaners may eliminate these troubles are dis- 
cussed. Attention is given to the reducing of service costs 
by the use of air-cleaners. Four different types that are 
marketed for car, truck and motorbus use are mentioned 
and their operation explained. 


CONSTRUCTING AUTOMOBILE RADIATORS. By Charles O. Herb. 
Published in Machinery, February, 1924, p. 454. 13 illus- 
trations. 


The subject of this article is a radiator core constructed 
of flat brass fins and vertical tubes of elongated cross- 
section. After the fins and the tubes have been assembled, 
the core is dipped into a bath of molten metal tc solder 
them at all joints, covering their entire surfaces with a 
thin coating of the solder and thus obtaining a sturdy con- 
struction. The upper and lower tanks are then soldered to 


the core, and the radiator tested to make sure that it is 
water-tight. The operations outlined above are described in 
detail. 


AUTOMOBILE SHEET-STEEL 
liams. Published in 
January, 1924, p. 24. 


This paper covers in detail salient factors in connection 
with the chemical and physical qualities of sheet steel for 
automotive and other industrial purposes. A tentative spe- 
cification for automobile sheet steel, offered as a basis for 
discussion and criticism, covers the following items: process, 
chemical composition, tempers, finish, permissible variations 
and packing. 


SPECIFICATIONS. By H. M. Wil- 
Forging-Stamping-Heat Treating, 


FERROALLOY DEVELOPMENTS IN THE PAST YEAR. 
J. Anderson. 
p. 94. 


By Robert 
Published in The Iron Age, Jan. 3, 1924, 


In addition to reviewing the markets and the trade situa- 
tion for ferroalloys, this article shows that a large amount 
of experimental work has been going on in the development 
of methods for the production of better grades of ferro- 
alloys and in the development of special alloy-steels. The 
portion of the paper dealing with stainless products states 
that interest in so-called stainless steels, about 12-per cent 
chromium alloys with iron, continues unabated, and that the 
production of these steels has increased the demands for 
chromite and ferrochromium. A British firm has made 
stainless steel tubing 15 ft. long and 3 in. in diameter, and 
it is reported that stainless iron is being made in Sweden 
at the cost of mild steel. New developments of much interest 
are chromium plating and chromizing. Chromizing is done 
by diffusing chromium, by heating, into iron and steel, yield- 
ing a surface layer of the chromium-iron alloy. In the 
process, the material to be treated is packed in a mixture of 
45 per cent of alumina and 55 per cent of chromium powder, 
and then heated at 1300 to 1400 deg. cent. (2372 to 2552 deg. 
fahr.) in hydrogen, vacuum or neutral atmosphere. The 
process is analogous to calorizing. 


Chromized steel is good for resisting corrosion, but it has 
two competitors, chromium plating and stainless steels. 
Chromium plating has not been applied much commercially, 
although the possible applications are numerous. It is stated 
that the best results in chromium plating are secured with 
13.40 amp. per sq. dm. (134.49 amp. per sq. ft.) and a solu- 
tion of 3 grams per liter (0.4 oz. per gal.) of chromium 
sulphate and 245 grams per liter (29.43 oz. per gal.) of 
chromic acid, chromium anodes being used. A bibliography 
on stainless steel has been published by the Carnegie Library 
of Pittsburgh. 
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KERITE 


Sime is the great test. 
She most efficient and 
permanent insulation 
known is 


KERITE 


KERITE wire «éasre COMPANY 
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In checking up on the prices of a 
die-cast part, include among the 
items involved the cost of a pos- 
sible failure of that part in the 
place where it will ultimately be 


used. 


A very slight difference in the 
purchase price per part may cause 
a very large difference in the abil- 
ity of that part to render the serv- 
ice expected. 


Doehler engineers and metallur- 
gists welcome every opportunity 
to work with machinery manufac- 
turers in designing, as well as in 
producing, die-castings that will 
not disappoint. 





BROOKLYN. N.Y. 
POTTSTOWN. PA. 
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Personal Notes 
of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 





W. L. Adams resigned recently as president of the Ad- 
vanced Motors Corporation, New Haven, Conn., and has 
organized the Adams Motors Corporation, also located at 
New Haven, of which he is president and chief engineer. 

William K. Adler, who was formerly assistant electrical 
engineer for the International Harvester Co., Chicago, is now 
designer for the Western Electric Co., Hawthorne, IIl. 

Leon L. Aitken has accepted a position as designer and 
checker of special machinery, tools, jigs and fixtures“for'the 
Chevrolet Motor Co. of Michigan, Flint. His previous con- 
nection was chief tool designer for the Fuller & Sons Mfg. 
Co., Kalamazoo, Mich. 

Benjamin H. Anibal has been appointed consulting engineer 
for the Studebaker Corporation, Detroit. 

F. G. Baender, who was formerly superintendent of plant 
and head of the research department of the Joseph W. Hays 
Corporation, Michigan City, Ind., has severed his connection 
with that organization. His plans for the future have not 
been announced. 

Major Thurman H. Bane is now located in Monterey, Cal. 
He was recently retired from the position of chief engineer 
in the engineering division of the Air Service at McCook 
Field, Dayton, Ohio. 

Joseph Berge has resigned as engineer for the A. C. Spark 
Plug Co., Flint, Mich., and has opened offices in the Smith 
Building, Flint, specializing in accessory design. : 

P. E. Biggar has severed his connection with the Packard 
Motor Car Co., Detroit, where he filled the position of tester. 
His plans for the future have not been announced. 

W. I. Bowman is service manager for Bowman & Morse, 
Minneapolis, Minn. He was formerly associated with the 
Great Northern Railroad Co., St. Paul, in connection with air 
maintenance. 

J. S. Bretz, vice-president of the Bearings Co. of America, 
Lancaster, Pa., has been appointed foreign sales representa- 
tive of the Caspar Oil Corporation, New York City. 

Garnet C. Brown, who was previously chief engineer in the 
automotive division of the United & Globe Rubber Co., 
Trenton, N. J., has been made sales engineer for the L. H. 
Gilmer Co., Philadelphia. 

Ben Stalker Buckmaster has accepted a position as sales- 
man for the Martin Varnish Co., Chicago. He was formerly 
district sales manager for the Better Tires Co., also of 
Chicago. 

Fred J. Campbell, who was until recently chief draftsman 
for the Falls Motors Corporation, Sheboygan Falls, Wis., has 
become affiliated with the Kohler Co., also of that city. 

Kenneth A. Carmin has been appointed laboratory assistant 
of the Remy Electric Division of the General Motors Corpora- 
tion, Anderson, Ind. He formerly attended Purdue Univer- 
sity, Lafayette, Ind. 

Harry R. Carr is no longer inspector and tester of electric 
trucks for the Ward Motor Vehicle Co., Mount Vernon, N. Y., 
but has become associated with Charles E. McInnes, Inc., 
Philadelphia, as transportation and sales engineer. 


(Continued on p. 4) 
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| A New and Better Means 
of MaKing Fastenings— 


To Steel, Cast Iron, Brass 
and Aluminum, Bakelite, etc. 


PARKER - KALON HARD- Better because the fastenings made are permanent—vibration 
ENED METALLIC DRIVE ,_ won't work them loose. Quicker because the tapping operation 
SCREWS lave wale. eneile is completely eliminated— Hardened Metallic Drive Screws cut 
: ' ‘ : wer their own thread in the material as they are hammered in. 


large savings of time and labor Cheaper because the cost of the tapping is saved and less time 


in attaching name plates and in is required to make the fastening—actual savings in many 
making other permanent fasten- cases run as high as 75%. 

ings to steel, cast iron, brass and Investigate the possibilities these Screws offer. See whether 
aluminum castings, bakelite, etc. you can use them in your plant. It may result in substantial 


More than 2000 masetectuers savings for you—and other advantages besides. 


in the automotive, electrical and We'll gladly send you free samples and full information. The 
machinery fields—many of them Screws are made in sizes ranging from .052 to .218 in diameter 


; ; and in lengths from %” to 344”. Use the coupon. 
the leading concerns in their 


line-—-have found that these PARKER-KALON CORPORATION 


Screws make better, quicker 358 West 13th St. NEW YORK 


and cheaper fastenings than ma- 





P . , Agents for the British Isles: 
chine screws, escutcheon pins, rivets, etc. Charles Churchill & Co., Ltd., Finsbury, London E. C. 2 England 


Parker-Kalon 


: Hardened Metallic 


Drive Screws 


(Pat. Jan. 29, 1924) 
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shows the hardened 
steep spiral thread 
that cuts into the ma- 
terial as the screw is 
hammered in. 


* ; 
- Greatly enlarged view 





EX10 


BATTERIES 





Even if its record had not 
the 


fact, one would expect better 


clearly demonstrated 


battery performance from 
the Exide because of the ex- 


perience of its makers— 


THE ELECTRIC STORAGE BATTERY CO. 
188 PHILADELPHIA 192 


The world’s largest manufacturers of 
storage batteries for every purpose. 


Branches in Principal Cities 


In Canada, Exide Batteries of Canada, Limited 
133-157 Dufferin Street 
Toronto 
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Charles A. Chevraux has severed his connection with the 
Beans Spring Co., Massillon, Ohio, where he held the office 
of secretary. His plans for the future have not been an. 
nounced. 

Emerson L, Clark, who was formerly designing engineer 
for the Glenn L. Martin Co., Cleveland, has been made chief 
engineer of the National Electric Mfg. Co., Pittsburgh. 

Menefee R. Clements has accepted a position as mechanical 
engineer with the Gernandt Motor Corporation, South Bend, 
Ind. He was previously associated with the Studebaker Cor- 
poration of America, also of South Bend, in a similar capacity, 

David J. Conant has been appointed chief engineer for the 
Western Well Works, Inc., San Jose, Cal. 

W. M. Corse, who was formerly chairman of the division 
of research extension of the National Research Council, City 
of Washington, has been appointed consulting metallurgist 
for the International Nickel Co., New York City. 

John C. Dayton, who until recently was traveling expert 
on engines, tractors and trucks for the International Har- 
vester Co., Chicago, has been made mechanic in charge of 
motor trucks for the Harrisburg Coca Cola Bottling Works, 
Harrisburg, Pa. 

Arthur B. Domonoske has been appointed associate profes- 
sor of experimental engineering and director of shops at the 
University of California, Berkeley, Cal. His former business 
connection was chief engineer for Doble Steam Motors, San 
Francisco. 

George H. Ellinwood is in charge of the technical division 
of the Boston Belting Co., Boston. Previous to this he was 
technical superintendent of the Federal Rubber Co., Cudahy, 
Wis. 

Ernest A. Elliott has accepted a position as designer for 
the Chevrolet Motor Co., Detroit. 

Edwin D. Emmons has been appointed representative for 
the Bridgeport Coach Lace Co., Bridgeport, Conn., with head- 
quarters in the General Motors Building, Detroit. He was 
formerly sales manager for the Hayes Mfg. Co., Detroit, and 
also associated with the Hayes Ionia Co., Grand Rapids, Mich. 

Benjamin M. Engesser has become affiliated with the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., in its erection division 
and is engaged in work on turbo-generators. 

G. M. Evans, who was until recently superintendent of 
planning for the Maxwell Motor Corporation, Detroit, has 
been appointed assistant to the president of the Edward G. 
Budd Mfg. Co., Philadelphia. 

Martiniano Floro has severed his connection with the Frick 
Co., Waynesboro, Pa., where he was engaged in mechanical 
engineering work, and has gone to Manilla, P. I. 

F. Leslie Ford is no longer chief draftsman for the Cooley 
& Marvin Co., Boston, but has become architectural drafts- 
man for Ritchie, Parsons & Taylor, also of Boston. 

Albert A. Forster, who was formerly associated with the 
Splitdorf Electrical Co., Newark, N. J., in connection with 
time study and production engineering, is now engaged in 
production engineering for the Wright Aeronautical Corpora- 
tion, Paterson, N. J. 

Charles W. Frederick has accepted a position in the experi- 
mental laboratory of the General Motors Corporation, Detroit. 
He was until recently employed in the experimental engineer- 
ing department of Dodge Bros., also of Detroit. 

Donat A. Gauthier, who has been assistant mechanical 
superintendent at the Ottawa Car Mfg. Co., Ottawa, Ont., is 
now a student at the McGill University, Montreal, Que. 

Harry Gerdes has accepted a position as mechanic for the 
Salt River Valley Water Users Association, Phoenix, Ariz. 
He was previously instructor in automobile mechanics in the 
El Paso Public Schools, El Paso, Tex. 

Charles H. Gleason, who was until recently sales manager 
for the Maremont Mfg. Co., Chicago, has been appointed 
general manager for the American Motor Safety Corpora- 
tion, Kalamazoo, Mich. 

(Continued on p. 6) 
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Of course you wouldn’t—and yet what difference 
does a name make unless it is a guarantee of 
everything you require of piston rings for more 
power, a saving in gas consumption, greater re- 
siliency, and a smoother running engine? 


For there is as much difference in piston rings as 















there is difference in the experience, knowledge 
and manufacturing facilities of piston ring 
makers. 






The 125,000,000 QUALITY Piston Rings that have 
been put to work during the past 12 years, have 
through continued performance made QU4Z/7yY 
Rings the recognized standard for initial instal- 
lation. 












a 


- DAG Med 
Rinc Company 


The tradename QALY 
which is stamped in each 
ring, was selected as the 
only word suitable to fully 
express the actual values in 
each ring that bears this 
name. 








“ANVRMA” 


PRECISIVUN 
BALL BEARINGS 


For Lighting Generators 
and 
Ignition Apparatus 


As grows the number of cars and 
trucks in use, so grows recognition 
of the importance of dependable 
electrical equipment. And— 


From year to year grows the de- 
mand for “NORMA” Precision Bearings 
for high-grade magnetos and light- 
ing generators. For the simple rea- 
son that— 


Service records prove that magnetos 
and lighting generators with "NORMS" 
Precision Bearings run more quietly, 
last longer. 


A booklet will be sent on request. 
And our enginees will welcome 
an opportunity to work with yours. 


THE NYRMA CUMPANY 
VF AMERICA 


Anable Avenue 
Long Island City New York 
BALL, RULLER AND THRUST BEARINGS 
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Edwin J. Godbold has severed his connection with the 
Climax Engineering Co., Clinton, Iowa, and is now designing 
engineer for the Reynolds Engineering Co., Rock Island, I]. 

George E. Goddard, whose name has long been associated 
with engineering work at Dodge Bros., Detroit, has resigned 
his position of assistant chief engineer. No announcement 
has been made of his future plans. 


Carl F. Goudy has accepted a position as works manager 
of the Pacent Electric Co., New York City. He was formerly 
assistant instructor in the mechanical laboratory of Pratt 
Institute, Brooklyn, N. Y. 

John Grabner is now affiliated with Dodge Bros., Detroit, 
as a draftsman. Until recently he held a similar position 
with the Continental Motors Corporation, also of Detroit. 


Edward W. Griffith has joined the sales department of the 
Wire Wheel Corporation of America, Buffalo. He was pre- 
viously sales manager of the Forsyth Bros. Co., Harvey, IIl., 
one of the Motor Wheel Corporation units. 

Louis B. Hall has accepted a position as designing engineer 
for the Otis Elevator Co., New York City. He was formerly 
working on rail car design for the International Motor Co., 
also located at New York City. 

Howard B. Haskins, who was until recently engineer for the 
Gray Motor Corporation, Detroit, is now body engineer for 
the Towson Body Co., also of Detroit. 

John W. Hertzler has been made manager of the worm gea1 
department of the DeLaval Steam Turbine Co., Trenton, N. J. 
He was previously president: and general manager of the 
Cleveland Worm & Gear Co., Cleveland. 

Merton O. Hodgkins has organized the Aviation Service 
Co., Detroit. His former business, connection was with the 
Commercial Engineering Laboratories, also of Detroit. 

Fenn M, Holden has joined the advisory staff in the engi- 
neering and research section of the General Motors Corpora- 
tion, Detroit. 

H. J. Howatt, who was previously technical engineer with 
the Jordan Motor Car Co., Cleveland, has accepted a position 
with the Studebaker Corporation of America, South Bend, 
Ind. 

Edward Hughes has been made assistant general manager 
for the Michigan Copper & Brass Co., Detroit. Until recently 
he was master mechanic for the Dayton Engineering Labora- 
tories Co., Dayton, Ohio. 

Frank E. H. Johnson has severed his connection with the 
British & American Motors, Ltd., Toronto, Ont., where he 
was works manager. No announcement has been made of his 
future plans. 

Homer E. Johnson has organized the Johnson Electric Co., 
Orange, N. J. He was formerly assistant engineer for the 
Simms Magneto Co., East Orange, N. J. 

Ralph S. Kellogg is no longer a layout draftsman with the 
A. C. Spark Plug Co., Flint, Mich., but has a similar position 
with the Packard Motor Car Co., Detroit, in the engineering 
department. 

Louis T. Knocke has accepted a position with Dodge Bros., 
Detroit. 

A. Kurti has become sales engineer for the Timken Roller 
Bearing Co., Canton, Ohio. 

C. H. Landon, who was formerly chief engineer for the 
American Bronze Corporation, Berwyn, Pa., has accepted a 
position as mechanical engineer with the Philadelphia Bronze 
Bearing & Tube Co., Philadelphia. 

John D. Lannon has been appointed assistant to the general 
manager of manufacturing of the American Radiator Co., 
Buffalo. He was previously general superintendent of the 
Oakland Motor Car Co., Pontiac, Mich. 

James R. Longwell is now affiliated with the American- 
LaFrance Fire Engine Co., Elmira, N. Y., in charge of stock 
control. 

(Continued on p. 8) 
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SHAFER 


SelfAligning ROLLER BEARING 


9 PATS.PENDING 









































Shafer Roller Bearings 
are fulfilling the de- 
mand for aself-aligning 
roller bearing that will 
efficiently carry all 
combinations of thrust 
and radial loads, ap- 
plied from any angle. 
Furnished in 


Interchangeable 
Sizes 


SHAFER BEARING CORPORATION 
6501 WEST GRAND AVENUE 


CHICAGO. ILL. 
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Ralph H. McAllister, who was formerly a draftsman in the 
engineering department of the American Rolling Mill Co., 
Ashland, Ky., has accepted a position with the Philadelphia & 
Reading Coal & Iron Co., Pottsville, Pa. 

Robert F. McCann is no longer a partner in the Dayton 
Automobile Sales Co., Dayton, Ohio, but has become sales 
manager for the Refiners Oil Co., also of Dayton. 


Harry S. McClellan has become affiliated with the Maxwell 
Motors, Inc., Detroit, as general superintendent. He was 
previously superintendent of Plant No. 1 of the Buick Motor 
Co., Flint, Mich. 

Raymond L. McFarland has been appointed electric service 
representative of the American Bosch Magneto Corporation, 
Springfield, Mass. Prior to this he was manager of the elec- 
tric service-station of the Wappelo Battery & Electric Co., 
Ottumwa, Iowa. 

Mitchell Mackie has been elected president of the Mitchell 
Mackie Co., Milwaukee. 

Clarence W. Miller has been appointed general manager of 
the Steel Products Co., Cleveland. 


Raymund V. Morris, who was formerly vice-president and 
general manager of the Spreckels “Savage” Tire Co., San 
Diego, Cal., is now president and manager for Raymund V. 
Morris, Inc., also of San Diego. 

Bruce G. Mortimer is now service manager for the S. M. 
Byers Motor Corporation, Washington, Pa. He was previ- 
ously shop foreman for the Toronto Durant Co., Toronto, Ont. 


F. E. Moskovics was elected vice-president of the Franklin 
Automobile Co., Syracuse, N. Y., at a recent meeting of the 
board of directors. As mentioned in the January issue of THE 
JOURNAL, Mr. Moskovics was vice-president of the Nordyke 
& Marmon Co., Indianapolis, for 10 years, and later engaged 
in industrial engineering work. He retains his position as 
receiver for the Stevenson Gear Co., Indianapolis. 

Millard H. Newton, who was until recently advertising 
manager for the White Co., Cleveland, has become affiliated 
with the Cleveland office of the McGraw-Hill Co., New York 
City. 

W. W. Noble is now district sales manager of the Pitts- 
burgh Crucible Steel Co., Pittsburgh, with headquarters in 
New York City. 


Lee W. Oldfield has opened an office in the Conway Build- 
ing, Chicago, as a consulting engineer. He was prior to this 
research engineer for the Motor Efficiency Co., Indianapolis. 


Gust Olson, Jr., who was formerly sales engineer for the 
Yellow Sleeve Valve Engine Works, Inc., East Moline, IIl., is 
now in charge of sales in the Tri-City, Iowa and Nebraska 
districts for the E. L. Essley Machinery Co., Chicago. 


Joseph A. Packard has been appointed research engineer 
for the Michigan State Highway Department, Lansing, Mich. 

George H. Palm has become engineer for the Yellow Coach 
Mfg. Co., Chicago. Previous to this he was chief draftsman 
for B. S. Pfeiffer, also of Chicago. 

Emil Panek is no longer engineer for the Globe Machine & 
Stamping Co., Cleveland, but has been made engineer in the 
metal stamping division of the Loew Mfg. Co., also of Cleve- 
land. 

Parry H. Paul has become associated with the International 
Motor Co., Plainfield, N. J. 

Austin E. Potter is now general manager of the Rotor 
Pump Works, Brooklyn, N. Y. 

W. E. Powell, who was formerly manager of the service 
department of the More Automobile Co., St. Louis, has been 
made production manager for the Dayton Fan & Motor Co., 
Dayton, Ohio. 

Charles S. Price has been appointed research engineer for 
L. F. Grammes & Sons, Inc., Allentown, Pa. He was until 
recently chief engineer for the Bethlehem Spark Plug Co. 
Bethlehem, Pa. 

(Continued on p. 10) 
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ORIGINALITY 


Ina recent decision of the United States Court of 
Appeals, Sixth Circuit, involving litigation between 
two bumper manufacturers other than ourselves, 
the following appears: 








“But, if these two patents be disregarded as not pertinent, 
McGregor, 908025 (1908), discloses a double bar bumper 
made of tubular bars vertically spaced, thereby enlarging 
the impact surface, not only in the central part, but for che 
entire width of the car.” 


In 1921 we purchased the McGregor patents, in- 
cluding the one mentioned above. We hope to 
continue in our bumper design the same foresight 
shown by Mr. McGregor in 1908. 


We introduced the parallel bar bumper, now in almost 
universal demand. 





This “demand” now requires us to produce several thou- 
sand “Parabar’”’ Bumpers per day. 


President 


THE C. G. SPRING & BUMPER CO., DETROIT 


NEW YORK CLEVELAND KALAMAZOO CHICAGO 


(11) 
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Specially Designed 
for Hardest Service 


The new Zenith UF Carburetor is the only carburetor 
constructed throughout to meet the heavy duty require- 
ments of commercial service—for buses, cabs, trucks and 
tractors. It adds to the economy of operation which has 


made Zenith dominant in this field—an economy of 


maintenance possessed by no other carburetor. 
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Easy Starting is assured by the 
special starting well (C) which 
furnishes a reserve of gasoline for 
this purpose, and by the felt washers, 
under compression (A) preventing 
leakage of air by the throttle shaft. 


Sturdiness is increased by making 
the levers (B) heavier. 


Longer Life is made possible by 
making all parts liable to wear 
easily and inexpensively renewable. 
For instance, the throttle shaft is 
fitted with renewable bronze bush- 
ings. 


Wear Is Prevented in the float 
mechanism the most. troublesome 
part of the ordinary carburetor in 
commercial service—by preventing the 
“‘spinning’’ of the float and needle 
valve as the result of vibration. An 
improved design simplifies the whole 
mechanism, makes cleaning and inspec- 
tion easier and makes spinning impos- 
sible (BE). 


Greater Convenience is given 
by the improved screen (F) It is 
larger and it can be removed with- 
out disturbing the gasoline line 


Let us tell you more about this better 
carburetor; just ask about the Zenith UF. 


ZENITH“ DETROIT CORPORATION 


Manufacturer of 


ZENITH CARBURETORS 


DETROIT 


MICHIGAN 


Branches: 


NEW YORK . 


CLEVELAND : 


CHICAGO 


Service Stations in over 800 cities 
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Karl F. Ranger has become affiliated with the tool engi- 
neering division of the Chrysler plant of the Maxwell Motor 
Corporation, Detroit. His previous business connection was 
with the Cadillac Motor Car Co., also of Detroit. 


Herman B. Ring has been made manager of the Lawrance 
Division of the Wright Aeronautical Corporation, Paterson, 
N. J. He was until recently general manager of the Law- 
rance Aero-Engine Corporation, New York City. 


Edward V. Rippingille, who was formerly president of the 
Watson Stabilator Co. of Detroit, and Vernon G. Souder, who 
was treasurer of that company, have formed a partnership 
and are doing business under the name of Rippingille & 
Souder, with offices in the General Motors Building, Detroit. 

Hugh A. Robinson has accepted a position as chief engineer 
for the Hubbard Rotary Reversible Motor Co., Wichita Falls, 
Tex. He was previous to this general superintendent and 
engineer for the Aeromarine Plane & Motor Co., Key- 
port, N. J. 

Edward W. Rounds is no longer associated with the Naval 
Aircraft Factory, Navy Yard, Philadelphia, but has become 
aeronautical engineer for the Wright Aeronautical Corpora- 
tion, Paterson, N. J. 

William C. Rowles has been appointed sales engineer for 
the Blodgett Engineering & Tool Co., Detroit. 

Harry M. Rugg has severed his connection with Dodge 
Bros., Detroit, where he was engineer in connection with the 
dynamometer and laboratory experimental departments. No 
announcement has been made of his future plans. 

R. S. Russell has severed his connection with the Roamer 
Motor Car Co., Kalamazoo, Mich., where he was engineer. 
His plans for the future have not been announced. 

Louis Ruthenburg, who was formerly president of the Asso- 
ciated Motor Industries, Dayton, Ohio, has been made general 
manager of the Yellow Sleeve Valve Engine Works, Inc., East 
Moline, Ill. 

William D. Sargent has been elected president of the East- 
ern Steel Castings Co., Newark, N. J. 

Elias N. Sawyer, who was until recently general superin- 
tendent of the Cleveland Tractor Co., Cleveland, has been 
made works manager for the Rollin Motor Co., also located at 
Cleveland. 

Francis J. Scarr has been appointed representative of auto- 
motive transportation engineering on Operating Committee B 
for the Eastern Region of the Association of Railway Execu- 
tives, 143 Liberty Street, New York City. He was formerly 
transportation engineer for the Motor Haulage Co., also of 
New York City. 

G. C. Sedley-Brown, who was previously president and gen- 
eral manager of the White Plains Stratton-Bliss Co., White 
Plains, N. Y., has been appointed field representative for 
Dodge Bros. 

Lon R. Smith has been elected president of the Columbia 
Motors Co., Detroit, succeeding J. G. Bayerline, who has re- 
tired. Mr. Smith was formerly vice-president of the Mid- 
West Engine Co., Indianapolis, and more recently president 
of Smith & Wilson, Inc., also of that city. 

Herbert C. Snow has accepted a position as chief engineer 
for the Velie Motors Corporation, Moline, Ill. He formerly 
held a similar position with the R. H. Long Co., Framingham, 
Mass. 

Howard L. Spohn has become affiliated with the Gardner 
Advertising Co., St. Louis, and will be directing head of its 
Chicago office. Prior to this he was vice-president of the 
Charles H. Fuller Co., Chicago. 

Frank S. Spring, who was formerly chief engineer for the 
Courier Motors Corporation, Sandusky, Ohio, has been made 
service manager in charge of all branches for the Walter M. 
Murphy Co., Los Angeles. 


(Concluded on p. 12) 
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Standard Equipment 
on all these cars 










American Cars Foreign Cars 








Cadillac Fiat 
Cunningham Lanchester 
Lafayette Leyland 
Lincoln Napier 
Packard Rolls-Royce 
Paige-Detroit Straker-Squires 
Pierce-Arrow Vauxhall 
(Premier 


And many other Cars and Trucks 


The Sylphon Automobile Temperature 
Regulator consists of three main parts; the 
Sylphon Bellows—that seamless, flexible, 
all-metal expansion member, which is the 
heart of all Sylphon products; a valve and 
a housing for the Sylphon. 


The Sylphon is filled with a highly vola- 
tile liquid, which vaporizes at a predeter- 
mined temperature, expanding the Sylphon 
and opening the valve to admit water, and 
contracting and closing the valve when the 
temperature falls. 


Is self-regulating, adapted to pump or 
thermo-syphon cooling systems, can be in- 
stalled between the radiator and the engine, 
either in outlet or inlet water connection. 
Has no moving parts to wear out, needs no 
oiling and will outlast the motor. 


Do not accept imitations or substitutes. 
We are the originators, patentees and 
manufacturers of Sylphon Regulators. 


Send for Bulletin JUR 


THE FULTON COMPANY 


KNOXVILLE, TENNESSEE 
New York Chicago Detroit Boston Philadelphia 


Representatives in all principal cities in U. S. 
EUROPEAN REPRBPSENTATIVES: 
Crosby Valve & Engineering Co., Ltd. 
4% Foley Street, London, W. 1, England 


CANADIAN REPRESENTATIVES: 
Darling Bros., Ltd. 
Montreal, Canada 


120 Prince Street, 


Bellows 
Complete 





Bellows 
Cut Open 


Automobile Temperature Regulator 
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Carleton E. Stryker has been appointed assistant to the 
professor of experimental engineering at University of Cali- 
fornia, Berkeley. Previous to this he was designer and 
draftsman for the Doble Steam Motors, San Francisco. 

E. J. Tiedemann, assistant general superintendent of the 
body plants of the Maxwell Motor Corporation, Dayton, Ohio, 
in charge of manufacturing, resigned on March 1 to accept 
the position of assistant factory manager of the C. R. Wil- 
son Body Co., Detroit, where he will have supervision of the 
production of bodies for that company. 


Harry A. Trautman has been made research engineer for 
the Michigan Steel Casting Co., Detroit. He was formerly 
manager of production for the K-W Ignition Co., Cleveland. 

Everett W. Turley is no longer manager of the automobile 
service department of Wilson & Co., Chicago, but has become 
salesman for the Autocar Sales & Service Co., also of 
Chicago. 

Edgar D. Upstill has been made treasurer of the Tool Ser- 
vice Co., Cleveland. Prior to this he was experimental tester 
for the White Motor Co., also located at Cleveland. 


Andrew L. Vargha, who was formerly designer for the 
Harrison Radiator Co., Lockport, N. Y., has accepted a simi- 
lar position with the Chevrolet Motor Co., Detroit. 

George C. Warner has been appointed district sales man- 
ager for the George D. Whitcomb Co., Rochelle, Ill., with 
headquarters in Pittsburgh. Until recently he held a similar 
position with the Morgan-Gardner Electric Co., Chicago. 

John G. Willet, who was previously associated with F. H. 
Sinclair, Buffalo, is engaged in general engineering work for 
the Sterling Engine Co., also of Buffalo. 
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GOVERNS WITHOUT LOSS OF POWER 








Power curves and sample governor sent on request. 


K. P. PRODUCTS CO., Inc. 
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Lubricate the Cylinder Walls As 
You Do Other Bearings 











Maximum motor efficiency has always de- 
manded that the cylinder walls be as thoroughly 
lubricated as every other bearing surface in 
order to minimize friction and increase power. 


Yet, until the advent of the Perrect Circe Oil- 
Regulating ring, it was impossible to do this 
without creating another evil—excess oil con- 
sumption, and oil-pumping. 


The exclusive Perrect Circ.e principle of oil- 
regulation has changed this. PERFECT CircLe Oil- 
Regulating rings insure ample lubrication. The 
groove on the face of this ring cannot be com- 
pletely drained of oil. Yet all surplus oil is 
drained back into the crank-case through the 
slots in the ring, and the holes drilled in the 


ring groove. 


PerFEcT Circe Oil-Regulating rings consistently 
give 1000 or more miles to the gallon of oil— 
and they lubricate! One reason why Packard, 
Hupmobile, Willys-Knight, Marmon and forty- 
five others use them as standard equipment. 
Write for samples and complete information 
about these rings. 


INDIANA PISTON RING COMPANY 


Hagerstown, Indiana 


PERFECT CIRCLE 
Oil- ‘Regulating Piston Rings 








“It goes 
in the space” 


Acme Wire “goes in the space,” smoothly, 
easily, without any kinks or bulges. The 
last turn does not have to be forced and 
hammered into place. 


It goes in the space because it is uniform, 
free from lumps, bare spots, and other im- 
perfections. Its insulation is smooth, even, 
and of high dielectric strength. 


Back of Acme Wire is a company that 
has pioneered in the development of fine 
silk- and cotton-covered enamel wire since 
the beginning of the magnet wire industry. 


Back of it, too, are years of investigatio1 
and research in developing wire that exactly 
meets winding conditions. Acme knows 
these conditions thoroughly, for in our own 
plant hundreds of thousands of coils are 
wound each year. 


The slightly higher cost of Acme Wire is 
returned many times over in the increased 
output of winders, the fewer rejected coils, 
and the longer life of windings. 


THE ACME WIRE CO., New Haven, Conn. 
NEW YORK CHICAGO CLEVELAND 


cme 








ACME WIRE PRODUCTS 
“Enamelite,” plain enameled Magnet Wire; “Cottonite,”’ 
Cotton-covered Enamelite; “Silkenite,” Silk-covered En- 
amelite; Single and Double Cotton Magnet Wire; Single 
and Double Silk Magnet Wire. We also have a complete 
organization for the winding of coils in large production 
quantities. 


ACME VARNISHED INSULATIONS 
Varnished Cambrics, Silks and Papers, Varnished Tapes 
in rolls; straight or bias. Varnished Tubing (Spaghetti). 


ACME RADIO SPECIALTIES 


Audio Transformer windings; Radio Frequency windings; 


Magnet windings for Head Sets; Enameled wire—especially 
the finest sizes, 40-44 B & S gauge; Silk and cotton-covered 
magnet wire; Enameled Aerial wire, single wire and stranded. 


Illustrated Catalog on request to Engi- 
neers, Purchasing Agents, Executives, 


and Operators. 
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Notes and Reviews 


This column, which is prepared by the Research Depart- 
ment, gives brief items regarding technical books and articles 
on automotive subjects, As a general rule, no attempt is 
made to give an exhaustive review, the purpose being to indi- 
cate what of special interest to the automotive industry has 
been published. 











THE THERMODYNAMICS OF AIRCRAFT ENGINES. By H. R, 
Ricardo. Published in The Journal of the Royal Aero- 
nautical Society, February, 1924, p. 49. 17 illustrations, 


In this paper, the purpose of which is to outline the chief 
thermodynamic problems in connection with gasoline engines, 
especially aircraft, the author first discusses the factors that 
prevent the attaining of the ideal air-cycle efficiency. Fol- 
lowing the statement that the power output and the efficiency 
of any internal-combustion engine depend primarily on the 
ratio of expansion, since this governs the proportion of the 
total heat supply which can be converted into useful work 
on the piston, it is shown that ideal efficiency presupposes 
two conditions: (a) that the working medium is pure dry 
air and (b) that no interchange of heat between the air and 
the surrounding walls or from the previous cycle takes place. 
The points brought out in the discussion of the factors that 
hinder the realization of ideal engine efficiency are indicated 
below. 

The increase of specific heat at high temperatures repre- 
sents a dead loss as compared with the air-cycle basis, since 
it means in effect that any heat added at high temperatures 
is not accompanied by so large an increase in pressure as at 
the lower temperatures. At the temperatures prevailing 
in an aircraft engine or indeed in any gasoline engine, 
namely, between 1800 and 2500 deg. cent. (3272 and 4532 
deg. fahr.), the loss due to the change of the specific heat 
is of a very large order and constitutes the greatest dis- 
crepancy between the practically possible and the air-cycle 
ideal. 

Dissociation of the products of combustion at high tem- 
peratures does not play such havoc with the power and the 
efficiency as the change of the specific heat, because it occurs 
to an appreciable extent only at very high temperatures, so 
that as the expansion proceeds and the temperatures fall, 
re-combination with a corresponding liberation of heat takes 
place and a part, at any rate, of the lost heat is recovered, 
and that in time for some, though not the full, use to be 
made of it. 


Heat loss to the jackets is yet another factor that prevents 
the attaining of the ideal air-cycle efficiency. It is not, 
however, of anything like the magnitude that many people 
believe. If in an aeronautic engine of good modern design 
the entire flow of heat to the jackets were suppressed, the 
net gain in power and efficiency would be about 8 per cent 
only. 

It is clear that the above-mentioned three main sources 
of loss are directly dependent upon the flame temperature 
and that if we can reduce this temperature, we shall at once 
gain in efficiency. Nor is that all, for nearly 90 per cent 
of present-day engine troubles are due directly or indirectly 
to excessive heat flow: directly in the form of burnt-out 
valves, spark-plugs and pistons; indirectly in the form of 
carbonized oil, gummed-up piston-rings and defective cylinder 
lubrication. 

With reference to the interchange of heat between the 
residual products of the last cycle and the fresh mixture, 
the value of absorbing the heat of the products of the previous 
cycle is stressed. 

The influence of the latent heat of vaporization of a fuel 
is often overlooked, yet it is the one characteristic above all 
else which determines the power output available from an 
engine. The fuel with the highest latent-heat will give the 
highest power output, provided it is volatile enough. The 


(Continued on p. 16) 
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o 
For Heavy Loads and Hard Service 
Heavy-duty units manufactured to unequaled standards of preci- 
sion; affording the maximum of serviceability under conditions 
involving heavy loads, temporary overloads, shock, jar and vibra- 
tion; offering to manufacturers and users of automotive machin- 
ery new opportunities for power saving, reduced upkeep costs, and 
better service. 
Our engineers will welcome an opportunity to work with 
yours, in applying these high-duty, high-precision bearings 
to motor cars and trucks with a view to securing maximum 
‘ anti-friction efficiency, minimum maintenance costs, and con- 
2 tinuity of service. 


STANDARD and 
SELF-ALIGNING 
TYPES 


THE NVYRMA CUMPANY 
VF AMERICA 


Anable Avenue 
Long Island City New York 
MAKERS UF ‘NORMA’ PRECISION BALL BEARINGS 
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FAFNIR 
BALL BEARINGS 





Fafnir Ball Bearings Reduce 


Friction to the Vanishing 
Point—As in this Gyroscope 


Flying at night or through dense clouds and 
fog is mighty. ticklish business if the pilot does 
not have some special means of knowing 
whether or not his airplane is holding to a 
straight course. Under such conditions the 
compass alone is insufficient, because it is vir- 
tually impossible for a pilot to hold his plane 
on a straight course, and once a turn is begun, 
the compass is thrown off meridian. 

To obviate this difficulty, the principle of 
the gyroscope is resorted to in the Pioneer 
Turn Indicator. The speed of the gyroscope 
wheel is 5500 R.P.M., and it is carried by two 
tiny Fafnir Single Row Radial Ball Bearings 
measuring about half an inch in outside diame- 
ter. 


The load is practically nothing, the function 
of these Fafnir Ball Bearings being to facili- 
tate virtually frictionless operation of the gyro- 
scope at high speed, and this they do. 

Under all conditions of load and speed, 
Fafnir Ball Bearings may be depended upon 
to give practically frictionless operation and 
long service. There 
is a Fafnir for every 
bearing purpose. 


The Fafnir Bearing 
Company 
New Britain, Conn. 


CHICAGO, ILI 
537 South Dearborn St. 
DETROIT, MICH, 
120 ang oe 


Room 
CLEVELAND. ‘OHIO 
1016-1017 Swetland Bldg. 
NEW YORK, N. Y. 

5 Columbus em 
NEWA 
271 Central a 


PHILADELPHIA, PA. 
1427 Fairmount Ave. 
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author discusses the difference in this respect between the 
engine working on the explosion cycle and the compression- 
ignition engine. 

Regarding the pre-burning of the mixture during the 
suction and the compression stroke, it is stated that it is 
difficult to prove convincingly the presence of this pre- 
burning, though there can be little doubt as to its existence; 
it is still more difficult to determine its extent, which is 
controlled clearly by both the time element and the tem- 
perature of the surface. In the ordinary engine cylinder 
the only surface that is likely to cause pre-burning is the 
head of the exhaust-valve, and the extent of pre-burning 
from this surface probably varies as something like the cube 
of its temperature. 

Taking up the question of the actual process of combus- 
tion in an engine cylinder, the author says in part: 

As a mental picture the writer prefers to regard 
the process as though it developed in two entirely 
distinct stages, one the growth and the development 
of a self-propagating nucleus of flame and the other 
the distribution of this flame throughout the combus- 
tion-chamber. The former is a chemical process de- 
pending upon the nature of the fuel, upon both the 
temperature and the pressure and also upon what 
Tizard terms the temperature coefficient of the fuel, 
that is the relation between the flame temperature 
and the rate of acceleration. The second stage is a 
mechanical one, pure and simple. I have suggested 
that these two stages are separate and distinct, but 
they must, of course, interact upon one another to 
some extent, for example the higher the flame tem- 
perature and the more rapid the rate of burning, the 
more rapidly will combustion spread wiih a given rate 
of turbulence. 

Discussing the first stage in the process of combustion, the 
author describes af length two long series of experiments 
that have been carried out by Fenning at the National Physi- 
,cal Laboratory and by Tizard and Pye at the writer’s labora- 
tory. 

The second stage, it is stated, depends upon turbulence, 
without which no internal-combustion engine could run. The 
two essential functions of turbulence are (a) to spread 
inflammation and (b) to scour away the stagnant layer 
of mixture which, clinging closely to the cold cylinder walls, 
can get rid of its heat so rapidly as either to escape com- 
bustion altogether or to burn so late in the expansion stroke 
as to be of very little value. . An increase of turbulence 
results in the following: 

(1) The stagnant layer of gas adhering to the walls 
is scoured away and brought into use 

(2) The rate of inflammation is hastened; but 

(3) The heat loss to the walls is increased; and 

(4) After a certain point there is a tendency to reduce 
the possible range of burning 

The writer states further that experiments which he has 
carried out recently indicate that each fuel has an optimum 
degree of turbulence beyond which any further disturbance 
results merely in excessive heat-loss and a narrowing of 
the possible mixture-range, while he has succeeded in reach- 
ing such a degree of turbulence as to prevent ignition 
altogether, presumably by the dissipation of the nucleus 
of flame before it can become fully established at the plug 
points; in other words, the draft may be such as to blow 
out the candle. 

The importance is stressed of determining how far the 
rate of burning and detonation are dependent upon pressure 
alone as distinct from temperature, and the author ex- 
presses his conviction that under actual working conditions, 
pressure and pressure alone plays a supremely important 
part, but it is very difficult to prove this because the tem- 
perature control at best is somewhat indeterminate. 


(Continued on p. 18) 
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1E Wasson Motor Check is a complete testing unit that measures 
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with scientiftc accuracy the performance of a motor in every essential pe 


factor; including the following most important items: horsepower delivered 
at the rear wheels, slippage past rings and pistons in cubic inches per 
minute, compression in each cylinder and dilution of oil in percentage. 

If the motorisnotright it tells 
why and where—with mechani 
cal precision. 





Horsepower at rear wheels 


—one of three dials that gives 
a positive record of car efh- 
ciency at any speed, under 
any load. 


As a Merchandising Factor 


The Wasson Motor Check offers important 
benefits to the consumer and to the trade. 


Repair men can diagnose any car by a 
careful interpretation of the Motor Check 
findings. That saves all needless expense of 
cut-and-try methods. After the engine has 
been brought back to standard—the Motor 
Check proves the job. 


Distributors of motor accessories can 
prove the relative value of their products by 
comparative tests on actual cars—under any 
conditions of load or speed desired. No rule- 
of-thumb—but specific proof. 


Fleet owners Can maintain every unit 
of their fleet, at minimum expense, by a 
simple system of periodic tests on the Motor 
Check. No waiting until trouble develops. 


In a word— it diagnoses motor troubles;— 
a generic contribution to the automotive 


industry. 





Wasson Motor Check stations are now in 
operation at Washington, D. C., Boston, 
Rochester, Newark, Orange, N. J., Baltimore, 
Grand Rapids. 









Rite ee te rr 


A Tell-tale Check on Used Car Values 


HE Wasson Motor Check offers the only solution to the 
problem of fixing the value of used cars. 


How? 


By providing an accurate mechanical measurement of car condi- 
tion as is. It substitutes facts for guess work; conclusions for 
arguments; a certified valuation for a fictitious estimate. 

Cars turned in for resale in 1923 cost American dealers 
$2,000,000,000! 

This year, a conservative estimate is that 80% of car business 
will involve exchange and resale. 


There’s dynamite concealed in the used car problem! All the 
inherent instinct of the proverbial “hoss trader” is roused to action 
when your prospect tries to sell you his car. He thinks he knows 
more about it than you do—but you can’t resell it at his price 
and stay in business! 

Can’t you see at once how the Wasson Motor Check fits into 
this picture? 

Where confidence and value are at stake there must be an in- 
fallible and impartial measuring rod, and the Motor Check fills 
this need—sets the danger line for you on the car coming in; then 
on the resale it proves, under the buyer’s eyes, that the car is 
worth your price! 

Your banker will tell you that Wasson Motor Check findings are 
the soundest basis for credit that has ever been devised—the only 
reliable authority in used car transactions. 


Today—prominent motor marts and used car exchanges are 

eveloping a program which includes a motor check rating on every 
car they handle. 

Stop gambling with your profits. Here’s the solution to the used 


car dilemma. Write for facts and figures about this vital contri- 
bution to better business. 


T-N-T Encineerinc Co., Inc., Newark, N. J. 
Manufacturers of T-N-T Piston Rings and the 


Wasson Motor Check 
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PENCILS 


The Largest Selling Quality 
Pencil in the World 






: would be impossible to estimate 
the total annual value of all the con- 
struction work, machinery and other 
products and enterprises made from 

lans or sketches prepared with 


ENUS PENCILS. 


But it is a matter of accurate record 
to estimate the overwhelming prefer- 
ence for Venus Pencils among leading 
engineers and technical men. 


17 Black Degrees 
6B Softest to 9H Hardest 
also 3 Copying 


Plain Ends per doz. - $1.00 
Rubber Ends per doz. $1.20 


















At stationers, 
drafting supply 
dealers and stores 
throughout the 
world. 



















VENUS ERASERS 
The first Eraser of 


its kind made in 
America—and still 
the best. 12 sizes. 


American Lead Pencil Co. 
226 Fifth Avenue, New York 


and London, Eng. 





Send samples VENUS degrees checked below 
VENUS ERASER. 

For bold heavy lines” - - - 6B-5B-4B-3B 
For general writing and sketching - 2B-B-HB-F-H 
For clean, fine lines - - 2H-3H-4H-5H-6H 
For delicate, thin lines - - - - 7H-8H-9H 





and a 











Name 
Address 


Profession -----------------------------rnnnrnnn nn 








THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





April, 1924 





NOTES AND REVIEWS 


Continued 





Reference is made to stratifying the charge, separating 
it into two component parts, one consisting of a compara- 
tively rich and rapid-burning gasoline-air mixture, in the 
neighborhood of the spark-plug, and the other of pure air 
to act as a diluent; these two components being kept more 
or less separate until after the ignition of the first. By 
such means a high initial flame temperature is obtained; 
but, as soon as inflammation is fairly started, the flame 
temperature is reduced by dilution with the excess air present 
in the cylinder. Experimental work in this connection is 
described, and the advantages of stratification are stated, 
especially for aircraft. 


The advantages and the drawbacks of supercharging are 
discussed, and it is stated that if one works with a stratified 
charge, one can then supercharge to almost any extent. In 
this connection the comparative suitability of a sleeve-valve 
and a poppet-valve engine is shown. 

To sum up, the biggest item of loss is that due to the 
change of the specific heat; next comes the direct heat-loss 
to the cylinder walls, followed by detonation which limits 
the expansion that can usefully be employed, dissociation 
and pre-burning. The first two are both directly dependent 
upon the flame temperature and the next two largely so. 
Anything therefore that can be done to reduce the flame tem- 
perature will be a direct gain, but with all fuels except hydro- 
gen a very high temperature is needed to promote combus- 
tion; it would seem therefore that it is necessary to concen- 
trate on trying to stratify the charge and by so doing try, 
in effect, to mislead the mixture by allowing a high flame- 
temperature at the start but diluting it immediately after- 
ward. 

Pre-burning is no doubt a serious trouble, for not only is 
some of the charge lost but, when the temperature is raised 
prematurely, detonation is provoked, and so a lower com- 
pression must be used than would otherwise be necessary. 
Hot exhaust-valves are the main, almost the sole, cause of 
pre-burning, which can be eliminated almost entirely by the 
use of sleeve valves, as they involve no highly heated sur- 
faces in the combustion-chamber. 


In conclusion, the author says: 


If the writer had at this moment to design engines 
for aircraft, he would, for the light, fast-scouting ma- 
chines, go for an air-cooled radial engine with poppet 
valves, a very high compression, using dissolved water 
or a fuel of very high latent heat for getting off the 
ground, with possibly a little, but certainly only a very 
little, direct supercharging at high altitudes. For the 
heavier classes of machine he would, in the light of 
present knowledge, go for a water-cooled sleeve-valve 
engine with stratified supercharge. 


THE VECTOR-RULING PROTRACTOR. By A. F. Zahm. Published 
in Journal of The Franklin Institute, February, 1924, 
p. 209. 


The author presents the theory, the structure and the work- 
ing of an instrument, devised by him, for use in wind-tunnel 
work, to find the line of a vector. Given, for example, the 
lift, the drag and the pitching moment on an airfoil or a 
complete airplane model, only the line of the resultant air 
force is to be drawn. This can be done, with the magnitude 
of the force unknown, by the use of a circular protractor and 
guiding straight-edge along which it can move, and it is an 
instrument of this kind that is described in this paper and 
illustrated by diagrams. 

Emphasis is placed on the amount of time saved by employ- 
ing a ready means of sketching the air forces on a model 
during a wind-tunnel test. 


(Continued on p. 20) 
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BALLBEARIN 


What this trade-mark 
on a Ball Bearing 
means to you— 


A STROM trade-mark on a ball bearing means that 






—You are getting a bearing which is the first choice of leading 
engineers in all industries. 


—You are getting a bearing which is correctly designed to carry the 
load and reduce friction to a minimum. 

—You are getting a bearing made of special ball bearing steel, 
heat-treated by the most modern and approved methods (not 
merely case-hardened). 


— You are getting a bearing which is made by skilled workmen in a 
modern plant and rigidly inspected in every step of its manufacture. 


—You have at your disposal—always—all the resources of this 
great institution devoted solely to manufacturing high-grade ball 
bearings. 


Back of every Strom ball bearing 
is the accumulated knowledge and 
experience of a staff of engineering 
experts and a manufacturing organ- 
ization with the highest ideals of 
quality and service. 


We offer 


—Expert engineering assistance. 

—A wide variety of types of ball 
bearings for all purposes. 

—Prompt delivery from stock 
on standard sizes. 

—Our catalog No. 8, giving 
dimensions and load carrying 
capacities of Strom ball 
bearings, as well as other ball 
bearing literature. 


Used P 

ies U. S. Ball Bearing Mfg. Co. 
a Shaft 4533 Palmer St., Chicago, III. 
Turns”’ 





Enduring Service 


Gurney Ball Bearings, utilizing 
the greatest number of largest 
size balls rotating in accurately 
ground raceways, impart greater 
endurance and longer life to any 
machine. 


They are given higher load ca- 
pacity ratings than other bear- 
ings of equal size, but these rat- 
ings have been justified by ex- 
perience. 


Gurney Engineers will help you 
with your bearing problems. 
Ask them. 


GURNEY BALL BEARING CO. 


402 CHANDLER ST. 


JAMESTOWN, N. Y. U.S.A. 


18150 


GURNEY 


BALL BEARINGS 
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Two GAGBS FOR AERONAUTIC-ENGINE CYLINDERS. 
Thompson. Published in American Machinist, 
1924, p. 297. 3 illustrations. 


By W. H. 
Feb, 21, 


Two gages are illustrated that are designed for checking 
the cylinders of an air-cooled aeronautic engine. A diagram 
shows how a single gage checks the following dimensions: the 
maximum diameter of the cylinder spigot, the end of the spigot, 
the maximum overall dimensions of the cylinder flange, the 
positions of the cylinder bolt-holes, the length of the spigot 
below the flange, the length from the cylinder flange to the 
inside of the head and the length from the cylinder flange 
to the outside of the head. 


VEHICLES WITH MORE THAN Two AXxLEs. By George W, 
Watson. Published in The Automotive Manufacturer, Feb- 
ruary, 1924, p. 21. 


In this paper, which was read before the Road Traffic Con- 
ference in London, November, 1923, the author states as the 
chief reason for the development of the muiti-wheel vehicle 
the fact that by its use loads may be doubled or trebled with- 
out increasing the labor charge and without seriously in- 
creasing the rate of fuel consumption, the wear of tires or 
the cost of repairs and depreciation. The paper contains a 
discussion of the various points that must be considered in 
designing a six-wheel vehicle, chief among them being the 


questions of steering, of body distortion and of suitable 
brakes. 
RAILROAD HIRES TRUCKS To HAUL ITS FREIGHT. By F.C. L. 


Robinson. Published in American Motorist, February, 1924, 


> 


p. 3. 


The action of the Pennsylvania Railroad, in substituting 
motor trucks for two daily package freight trains transport- 
ing less-than-carload shipments, receives comment. The 
article says, in part: 

This step is looked upon as the beginning of the eco- 
nomic readjustment of transportation, the ultimate 
objective of which is the operation of the motor truck 
over the highway within its zone of usefulness and the 
release of the rail equipment and the men formerly used 
in short-haul transportation for the handling of bulk 
and distance shipments. It is the beginning of a prac- 
tical coordination of different kinds of transportation. 
The final adoption of an adequate transportation 
scheme will insure the transportation of farm and fac- 
tory products by the kind of transportation service, 
whether it be by rail, water, electric systems or by 
motor truck, that can do the work at the lowest cost 
for the service required. 


The significance of this shift in transportation methods is 
briefly explained, and attention is given to the difficulties that 
will be encountered, the complaints that wi!l arise and the 
adjustments that will have to be made before the motor truck 
and the highway will take care of all local shipments. In 
conclusion the author quotes a statement from the Pennsyl- 
vania Railroad, setting forth some reasons why the railroad 
established the truck system. 


ADEQUATE RECORD SYSTEM CHARACTERIZES 21-Bus INSTALLA- 
TION. Published in Bus Transportation, February, 1924, 
p. 51. 


This paper shows how costs and performance are checked 
by the officials of a public service corporation and how a sys- 
tem of records is used as a means of keeping vehicles and 
maintenance up to the mark. The records that enable the 
executives to watch operations and to modify methods or im- 
prove processes are described, and 13 forms are reproduced, 
including the weekly labor ticket, the analysis of the mainte- 
nance payroll and the general overhaul report. 


(Continued on p. 22 
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Wood or Steel CELOTEX 


Damping Factor 97% Damping Factor 83% 
High Frequency Low Frequency 
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The 7. Light One-Piece Molded Roof Panel 


WHY IT DOES NOT RUMBLE 


The amplitude of vibrations in CeloteX de- 
creases in greater ratio per second than in other 
materials accepted for roof constructions. 

Also, its longer period of vibration (lower fre- 
quency ) puts it out of resonance with other parts 


of the body. 


Together these features make CeloteX as silent 


S 

as the weaker and more expensive slat construc- 
‘ tion, and more convenient than die-drawn steel. 
. For CeloteX is molded to exact size and curva- 
d ture. There is no waste, no fitting, no lost time 

or motion in the body shop. 

, Samples will be gladly sent ; assistance willingly 
given in experiments, and surprisingly low quo- 
d tations made on carloads of ready-formed roofs. 
. Send for them. 

1€ 

ws 
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HASKELITE MFG. CORPORATION 


133 W. Washington St..Chicago, Ill. 
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OR 34 years, Union Drawn 

Steel has maintained a stand- 

ju. tard of quality that has built its 
reputation among users, large 

and small, the world over. ~ 





Q| Years of experience —spe- 
cially designed machines — rigid 
care in workmanship — scrupu- 
lous inspection —these factors 
have blended to accomplish 
finished products without flaw 


and accurate to the highest | 


degree within human caution. 








UNION DRAWN 


STEEL COMPANY 
BEAVER FALLS 77 PA 








OF AUTOMOTIVE ENGINEERS April, 1924 


POURS RR Ea RAE EEA STE LINER ET 1S RAE EC I Ra ay, 


NOTES AND REVIEWS 


Continued 











ONE CLERK INSTEAD OF EIGHT WITH RECORDING DEVICE. By 
H. Lionel Williams. Published in Motor Transport, Feb. 
15, 1924, p. 56. 


A system is described that expedites the handling of all 
the motor-transport records of a county road department. 
Daily records, kept on cards, include such items as the mile- 
age, the hours run, the gasoline used and its cost, the oil used 
and its cost, repairs made and accessories bought. Each 
month the items on the cards are totalled, and the resultant 
figures are entered on an automobile-maintenance report that 
gives the total cost of maintenance for the month and the 
cost per hour run, for each machine. A thorough check is 
maintained on the use of the vehicles, and the exact propor- 
tion of the operating charges can be allocated to the right 
departments and jobs. 


Is THE BALLOON TIRE READY? By H. O. Smith. Published 
in Tires, February, 1924, p. 27. 


The author reviews some important factors that must be 
considered by producers and dealers before the low-pressure 
casing can be definitely accepted by the industry. The ten- 
dency of balloon tires to shimmy is mentioned and the cause 
of this action is discussed. The statement is made that, 
although balloon tires lessen the skidding tendency, they do 
not make the use of chains unnecessary under certain condi- 
tions that motorists commonly encounter and that any equip- 
ment which precludes the possible use of chains should not 
be considered. 


How AUTOMOBILE-TIRE MOLDS ARE Mabe. By Charles 0. 
Herb. Published in Machinery, March, 1924, p. 497. 


A brief outline is given of the manner in which molds and 
forms are used in tire manufacture, and the methods em- 
ployed in machining and engraving these molds are described 
in detail. The tread design is engraved in the mold halves, 
after the molds and the forms have been machined on boring 
and turning mills. The engraving machines generally oper- 
ate on the pantograph principle, the design of the tread being 
traced from a model of some sort that is made on a scale 
several times the size of the tread design itself so as to reduce 
any errors to a negligible quantity. The model usually has 
only one complete division of the design, the tread being pro- 
duced around the entire mold by indexing the table of the 
engraving machine. 


PREVENT TRACTION LOSS WHEN REAR WHEEL S.LIPs. Pub- 
lished in Motor Vehicle Monthly, March, 1924, p. 47. 


Two devices that embody the principle of permitting un- 
equal rotation of the driving wheels of an automobile when 
required, without causing loss of traction when one wheel 
runs on slippery ground, are briefly described. 

One of the two devices is a differential that contains no 
gears, pawls and ratchets. All of its parts are made of drop- 
forged steel. On a spider plate are mounted cams that slide 
in circular openings cut in the spider. Four driving lugs 
are located on the spider slightly below the surfaces of the 
cams. These lugs engage with others on clutch pieces that 
are keyed by hubs to the ends of the axle shafts. A large 
coil-spring inside the differential housing keeps the lugs in 
their engaged position. Driving power is applied on the 
spider. If one wheel should overrun the driving member, the 
cams will cause the lugs on the clutch pieces to slip out of 
engagement with those on the spider. As the cams are 
slightly higher than the spider lugs, the clutch lugs will 
then ride on the cams and not on the surfaces of the spider 
lugs. The spring will force the clutches in place again. 

The other device is a driving axle incorporating an auto- 
matic differential lock comprising a jaw clutch with V-shaped 


(Continued on p. 24) 
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"The New Covered - Joint 
Pressed Steel Hinge 


elie. * 


Mechanical 
Accuracy 


with Low Cost 


The shell and female 
section are welded to- 
gether into a solid 
unit of strength and 
durability 


PATENTED 
December 28, 1920 
December 11, 1923 


NK LELZEZXR 


XRRESAAAAAAWMHMO8 


No. 57 is furnished 1% 
inches wide in any 
length up to six in- 
ches. Hinge plates cut 
and holes drilled and 
countersunk accord- 
ing to your blue print. 


| 


This Soss Hinge Has Replaced 
the old style malleable on over a 
dozen of the leading production 
jobs in this country— 

The No. 57, as it is called, is more accurate, 
stronger and lower in costs than the old style 
malleable. 

Savings have been effected on some jobs 
that amounted to 75c on each body—Just cal- 
culate what this means to you on your esti- 
mated production for the year. 

We are able through our extensive facilities 
to maintain definite production schedules and 


can make deliveries to meet requirements on 
time. 


If you desire to mount these hinges on a sample 
job just drop us a line and we'll be glad to send you 
a sample set. 


SOSS MANUFACTURING CO. 


Incorporated 


Grand Ave. and Bergen St., Brooklyn, N. Y. 
Detroit Office, 535 Book Bldg. 
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“If Itsa 
Flood Oiling Fan 


Is A 
SERVICE FAN” 


Thousands of miles with its original 
supply of oil, the bearing of the Ser- 
vice Fan stays true. 





Flood oiled all the time, the human 
element of neglect is eliminated. 


Its quiet operation conforms with the 
demand for cars that are as near noise- 
less as it is possible to make them. 


Its air capacity is unusual. 


Technical data and any information 
will be sent on request. 


Service Products Corp. 
201 S. Rural St. 


Indianapolis, Ind. 








OF AUTOMOTIVE ENGINEERS April, 1924 


RIBS 8 LN ELSA SE EE AT TTL I SI STE Ia ER: 
NOTES AND REVIEWS 


Continued 








teeth and a coil spring that normally holds the teeth in en. 
gagement. The angle of the clutch teeth and the force of 
the spring by which the clutch teeth are held in engagement are 
so proportioned that the clutch will not open until the torque 
on the clutch parts becomes equal to one-half that required 
to slip one wheel on dry ground. Thus, when the car is being 
run in a straight line, the rear axle is virtually solid and the 
car will not lose its traction when one of the driving wheels 
gets on a slippery stretch. In turning a corner the torque 
will at once reach the extent requisite to open the clutch 
and, when the clutch opens, the wheels are independent of 
one another. 


HIGHWAY RESEARCH IN ILLINOIS. By Clifford Older. Pub- 
lished in Proceedings of the American Society of Civil 
Engineers, February, 1924, p. 175. Illustrated. 


In this paper are described a series of research projects 
carefully planned to give an understanding of the unsolved 
problems of rural pavement design. 

The principal problems investigated include the drainage 
of sub-grade soils, the effect of repeated bearing-pressures 
on soils, the effect of temperature changes on pavement sur- 
faces, the position of wheel loads as affecting stresses in the 
pavement slabs, impact resulting from moving wheel-loads 
and the fatigue effect of repeated loads causing bending 
stresses in plain concrete. 

A test road was constructed so as to eliminate so far as 
possible the variable factor of sub-grade bearing power. 
Six groups of test sections were built, each representing a 
given type of pavement. Each group included a series of 
sections graduated in thickness and strength from light to 
heavy and presumed to be comparable with corresponding 
sections of the other groups. The test road was subjected 
to a graduated artificial truck traffic, beginning with wheel 
loads of 2500 lb. and ending with wheel loads of 13,000 lb. 

In this paper are described briefly the methods used in the 
investigations, the data obtained and the tentative conclu- 
sions drawn from these studies. 


THE MoTor-FUEL PROBLEM. By Fred H. Rhodes.’ Published 
in The Sibley Journal of Engineering, February, 1924, 
p. 42. 


After calling attention to the fact that within a very 
few years we shall be faced with a serious shortage of 
petroleum and shall have to develop new sources of motor 
fuel to supplement or replace gasoline, the author mentions 
the two general methods of attack for this problem. They 
are (a) to improve the design of our internal-combustion 
engines so that the gasoline which we have will be utilized 
more efficiently and will last for a longer time and (6) to 
increase our supply of motor fuel by increasing the yield of 
gasoline from crude oil or by developing new sources of 
motor fuel. 

In the discussion of engine design, the advantage of in- 
creasing the compression-ratio of engines operating on ordi- 
nary gasoline is stressed, but on the other hand the reasons 
that make this increase impracticable are stated. In this 
connection, mention of anti-knock compounds is made. 

Methods of increasing the fuel supply are next considered. 
The yield of gasoline from crude petroleum can be increased 
by including more of the kerosene material and by cracking 
processes. The extent to which each of these operations 18 
practicable is shown, as well as the extent to which each 1s 
impracticable. Other substances are mentioned to supple- 
ment or replace gasoline as a motor fuel, such as alcohol, 
benzol, coke-oven light-oil, fuel obtained from products of 
the carbonization of coal at low temperatures and shale oil. 
The factors of cost, the amounts producible and the advan- 
tages and the disadvantages as a motor fuel are discussed 


(Continued on p. 26) 
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The following well- 


known motor cars are 
factory equipped with 
Textolite timing gears: 


Marmon 
Stevens 


Velie 


and others who prefer to 
make their own an- 
nouncements. 


Textolite gears can be 
obtained as replacement 
for nearly every car using 
gears in the timing 
assembly. 





General Electric Company 


Schenectady, N. Y. 


GENERAL ELEC 





Textolite 


for Silence and Long Wear 


Every motor car manufacturer wants to 
build a car that will not only run quietly 
when new but will “‘stand up”’ under years 
of service. 


Textolite silent timing gears cost a little 
more than metal but outlast it and mini- 
mize the wear on the gears with which they 
mesh. . 


Furthermore, a Textolite fabric gear in the 
timing gear train will absorb the crank shaft 
whip which is inevitable with a gasoline 
engine and which tends to hasten deprecia- 
tion becoming more destructive as the result- 
ant wear on the bearings progresses. The 
absorption of this whip not only smothers 
any vibration from this source but greatly 
lessens its deteriorating effect. Engines which 
are Textolite equipped run silently for a much 
longer time, require fewer repairs and have 
a longer life. 


Ask the nearest G-E office for descriptive 
bulletin. 


Sole distributor to the Service Trade: 


John C. Hoof & Company 
157 West Illinois St. Chicago, III. 
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Useo Wrere 
Derenvasiuity Counts 


T HE high standard of the North 

East Service Organization is 
maintained throughout the world by 
close supervision from the 10 


Branches owned and operated by 
North East Service Inc. 


Each Branch keeps in active touch 
with all the Service Stations in its 
territory to insure full cooperation 
in every detail of the North East 
Service policy. 


The spirit of prompt and intelligent 
attention to service needs that forms 
the basis of this policy is thus re- 
flected from every one of the 573 
points where the sign of Authorized 
North East Service is displayed. 


NortH East Ervecrric Co. 


Manufacturers of cAutomotive Equipment for 


Dodge Brothers Reo Yellow Coach 
Fifth Ave. Coach Berliet Fay & Bowen __ 
Yellow Sleeve Valve Eng. White Four Wheel Drive 
Holt Mfg. Co. Delage Yellow Cab 

Phila Motor Coach Sterling Marine Engine 


Official Nowh East Service Organization 
Nargtn East Seavice inc. 
Rochester Kansas City 
Atlanta San Francisco 

i Windsor, Ont. 


Chicago 
Detroit London 
New York Paris 


ONLY Gesilile SERVICE 
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in each case. It is shown in particular that shale-oil motor- 
fuel will be much more expensive than is gasoline at present. 
It is stated that the total amount of motor fuel that can be 
produced in this Country annually at a cost of 30 cents per 
gal., exclusive of that derived from petroleum and from oil 
shale, would be, according to estimate, but slightly more than 
one-half of our present production. In conclusion, the author 
states that, when our petroleum supplies become exhausted 
or seriously depleted, we shall have to do one or both of two 
things: use less motor fuel and pay a higher price for it. 


SPECIAL Toots Arp SERVICE STATIONS TO PROFIT ON FLaT 


RATE. Published in Automotive Industries, Feb. 28, 1924, 
p. 518. 


An investigation of discrepancies in the time required for 
similar repairs shows two reasons: (a) variations in equip- 
ment and (6) differences in the knowledge of the equipment 
and the ability displayed in its use. It is shown that for the 
flat-rate system to apply properly throughout the Country, 
tool equipment must be standardized and must be designed 
so that the skill of the individual mechanic is no longer such 
an important factor in the time required for the job. 

The system used by one company in this connection is de- 
scribed. The tools recommended are divided into three 
classes, corresponding to the size of the business in which 
they are to be used. The dealers are being provided with a 
chart on which an illustration of the tool-cabinet and of each 
tool in actual use is presented. In addition, a booklet has 
been prepared which pictures each tool, tells how to use it 
and dwells on the importance of utilizing the tools recom- 
mended if the flat-rate schedule is to be met profitably. 


HOLLOW CONNECTING-RODS IN THE MAKING. By Fred H. 
Colvin. Published in American Machinist, Feb. 28, 1924, 
p. 311, and March 6, 1924, p. 351. 


These articles deal with the operations on the connecting- 
rods for Wright airplane engines and describe the special 
fixtures and the methods employed for securing light weight, 
accuracy and ample strength. [Illustrations and accompany- 
ing explanations show in detail the rod, the tools used and 
the methods involved. For example, one diagram in the first 
article, showing the details of the outer connecting-rod, gives 
not only the main dimensions and the tolerances but also an 
idea of the kind of workmanship demanded. In the second 
article, the inner rod is illustrated and discussed. 


FORGING AND SMITHING. By Lynn C. Jones. Published by 
The Century Co., New York City. 211 pp.; illustrated. 


This book, covering the subject of metal working in all its 
phases, especially work in iron and steel, is designed pri- 
marily for use in the teaching of blacksmithing as a trade 
or occupation in day, evening or part-time classes and in the 
teaching of forging in schools where an elementary knowl- 
edge of it is a necessary or a valuable part of the require- 
ment for such work as farming, metal working, machine-shop 
practice, tool making, automobile work, electrical work and 
sheet-metal work. The Appendix of 25 pages, giving numer- 
ous tables of weights, sizes, shapes, speeds, working tempera- 
tures and the like for all the ordinary materials used by a 
blacksmith, is meant to furnish a complete handbook of in- 
formation for the student in the classroom and the workman 
in the shop. 


MopERN AUTOMOBILE FOUNDRY PRACTICE. By P. Pritchard. 
Published in preprint form by The Institution of Automo- 
bile Engineers, London. 44 pp.; illustrated. 


After briefly dealing with the broad principles of foundry 
practice, the author passes on to a consideration of the metals 


(Continued on p. 28) 
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Four-wheel brakes, balloon tires 
—and now a new finish 


INCE the days of the first “horseless car- 

riage”, the motor car industry has been 
practically revolutionized. Self-starters, balloon 
tires, four-wheel brakes—these and a score of 
other improvements have changed the old 
“one-lunger” into the fast, noiseless, efficient 
automobile of today. 


Yet until du Pont chemists perfected Duco, no 
radical change had been made in motorcar finishes. 


Now comes Duco Finish—as different from 
old-style finishes as day from night. It is differ- 


ent not only in its basic materials but also in its 
unique qualities. Duco is waterproof, weather- 
proof, wearproof. Its soft lustre actually improves 
with age. 

Literally, Duco is taking the public by storm. 
Car owners who see what it will do and the 
abuse it will stand, insist upon having it. 

The makers of OAKLAND cars have stand- 
ardized on Duco, and six other manufacturers 


are already using it. A dozen more are arrang- 
ing to do so. 


E. I. DU PONT DE NEMOURS & CO., INC. 
Chemical Products Division, Parlin, N. J. 
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Practically all of the Brass made by Scovill Mfg. Co. is melted in 
Electric Furnaces 


Better Brass 
Electric Furnaces 


Always keeping quality in view, 
Scovill Mfg. Co. was one of the 
pioneers in the development of 
electric furnaces for brass melting. 
Good brass can also be made in 
crucibles but the use of electric 
furnaces makes the attainment of 
quality more certain. 


Good brass is the right basis for 
manufacturing high grade articles 
in quantity at a reasonable cost. 


Brass or Brass Goods—W hich? 








Quite MATERIALS of PRECISION arr 
Brass Sheet, Rod Cap & Mch. Screws 
Bronze Wire, Tubing Automotive Parts 


Nickel Silver Reflector Brass Fasteners, Misc. 


SCOVILL MANUFACTURING COMPANY 
Main Office, Mills and Factories—Waterbury, Conn. 


SALES OFFICES 
Penna Bldg., Philadelphia 
10 High St., Boston 
149 California St., San Francisco 


280 Broadway, New York 
1213 W. 3rd St., Cleveland 
Terminal Sales Bldg., Los Angeles 


ESTABLISHED 1802 


Slere)VsAl ae 


MANUFACTURING COMPANY 





Member, Copper and Brass Research Association 
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used for castings in automobile construction, chiefly alum- 
inum and its alloys, cast iron, malleable cast iron and mild 
steel. The processes of melting, molding, overcoming defects, 
die-casting, core-making, cylinder-casting and centrifugal. 
casting are discussed. 

Taking into account the impossibility of dealing exhaus- 
tively with every aspect of foundry practice, the author of 
this paper claims to have considered only the outstanding 
points relating to the production of automobile castings. The 
need for more scientific control is stressed and it is stated 
that there is room for an immense amount of research work 
to be done, as very little reliable information is available 
concerning the behavior during cooling of any of the metals 
mentioned in the paper. Closer cooperation between the 
maker and the user of castings is urged, and the author en- 
larges upon the scope and the possibilities of the hitherto 
practically-unknown position of foundry engineer to be the 
connecting link between the foundry and the engineer, assist- 
ing design on one side and helping production on the other. 


THE STORY OF FERROCHROMIUM. By Frederick M. Becket. 
Published in Chemical and Metallurgical Engineering, Feh, 
25, 1924, p. 316. 


Chrome steels, it is stated, were among the very earliest 
alloy-steels developed. This paper briefly discusses alloys 
that range from as little as 1 per cent of chromium to a 
product containing more than 98 per cent of chromium. 
Chrome steels are valuable because of the properties of hard- 
ness, toughness and resistance to abrasion that they possess 
after heat-treatment. Chromium increases the strength and 
the hardness of an engineering steel without destroying the 
toughness and the ductility; it is more effective than any 
other alloying element in retarding the corrosion reactions, 
because it divides itself between the carbides and the solid 
solution with greater concentration in the latter, which fact 
gives one explanation of the non-rusting quality of stainless 
steel. 

Stainless steel and rustless iron alike contain between 12 
and 14 per cent of chromium, but they differ considerably in 
the carbon-content. This difference in the amount of carbon 
contained appreciably influences the properties. Stainless 
steel requires a hardening treatment to induce the condition 
of maximum non-corrodibility; rustless iron does not require 
such heat-treatment and is furthermore much softer than 
stainless steel and more readily rolled, forged and cold- 
worked. 


EMBRITTLEMENT OF MALLEABLE CAST-IRON RESULTING FROM 
HEAT-TREATMENT. By Leslie H. Marshall. Bureau of 
Standards Technologic Paper No. 245. Published by Gov- 
ernment Printing Office, City of Washington. 17 pp. 


The results of an investigation are detailed in this paper, 
showing that commercial malleable cast-iron is embrittled to 
a greater or less degree, depending on the iron, by quenching 
from certain temperatures in the “blue-heat” range, such as 
are obtained in the hot-dip galvanizing process. This drop 
in the impact resistance is lessened by slow cooling but is not 
affected by subsequent aging. The fundamental cause of this 
behavior is not yet known. The embrittlement can be elim- 
inated, however, by heating to 650 deg. cent. (1202 deg. fahr.) 
for a few minutes. 


WET-PrRocEsS ENAMELS FOR CAST IRON. 
and H. P. Reinecker. Bureau of Standards Technologic 
Paper No. 246. Published by Government Printing Office, 
City of Washington. 41 pp. 


This paper deals with an investigation of vitreous enamels 
to be applied to cast iron by the wet process, both with and 


By R. R. Danielson 


(Continued on p. 30) 
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One of the Largest, Most Complete 
Die Casting Plants in the World 


HOSE who have visited this great factory have been astounded 
at our tremendous facilities, at the millions of die castings which 
we turn out and at the thoroughness of our metallurgical work. 































Great machines of our own invention shoot out castings accurate 
to the thousandth of an inch at an unbelievable rate; dies made in our 
own departments represent developments in the industry which were 
thought impossible a few months ago; our engineering and metal- 
lurgical departments are perfecting alloys to the uses of the castings to 
add strength, lightness, hardness and ductility as desired. 


Above all, we have organization and equipment which is making 
it possible for us to give SERVICE in deliveries, Scores of manu- 
facturers have entrusted this all-important production work to us, As 
a result, we have one of the largest, most complete die casting plants 
in the world. 


Send Us Your Blue Prints 


Our competent staff of engineers will counsel with you—-tell you 
where die castings can save you money and where they cannot. 
Your inquiry or your order will have immediate attention. Send us 
your blue prints. 


STEWART MANUFACTURING CORPORATION 
4502-84 Fullerton Avenue Chicago, Illinois 


* See list of district representatives below 


1 Gear Box Weighing Ten Pounds, which 3 Die casting this part alone saved eleven opera- 
gives some conception of the capacity of our tionssuch as (1) turningstem, machining flange, 


equipmentto handle large work. We have made drilling “%-inch hole, counterboring one inch 
successfully die castings weighing much more deep. {2) roughing and finishing top face, (3) 
than this. By die casting instead of sand cast- milling locking slot, {4} facing bosses inside, 
ing this part, nine machine operations are {s} milling pad for bracing beam, (6) drilling 
eliminated. eight holes, (7] tapping seven holes, (8 } insert- 
ing bushing, {9} assembling with cap, {10} 

2 This Casting and the Two Below Weigh grinding parts2 and 3 flush, {11) disassembling. 
Six machine operations were saved by die cast- 


17 Pounds. By die casting this part, the man- 4 
ufacturer saved {1} boring and facing, {2} side 
facing, (3) drilling four holes, and (a) 
four slots, 


] ing this part. Such examples of actual produc- 
milling tion economies only suggest the possibilities in 
many other businesses. Send us your blue prints, 


Die 
Castings 


L. RUPRECHT A. C. OLFS Cc. W. ROOT E. P. GRISMER L. NELSON 
30 Church Street 7321 Woodward Avenue 57 Erie Street 1982 E. 66th Street 820 N. Meridian St 
New York, N. Y. Detroit, Michigan Milwaukee, Wis Cleveland, Ohio Indianapolis, Ind. 























A Kelly - Springfield 
truck tire 
for every requirement 


For heavy duty trucks, the famous 
Kelly Kat—the original notched 
tread truck tire—a massive tire that 
cushions the truck, gives wonderful 
traction and consistently delivers 
big mileage. 


For light or medium weight 
trucks or for the front wheels of 
heavy trucks, the Kelly Aircore, a 
scientifically designed hollow-cen- 
ter, double-cushion tire which gives 
practically the resiliency of a pneu- 
matic. 










For trucks requiring tires of max- 
imum resiliency, the Kelly Com- 
mercial Cord, a truck pneumatic of 
special design and extra strength 
and ruggedness, is breaking all 
records for service. 




















For any service where plain solid 
tires are desirable, the new Kelly 
High Standard will be found a vast 
improvement over the ordinary solid 
on account of its high profile, which 
insures greater resiliency and longer 
mileage. 


We shall be glad to help you to 
decide which tire is the best for your 
particular needs. Address the Engi- 
neering Service Department. 


Kelly-Springfield Tire Co. 
250 West 57th St., New York 
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without ground coats. The study includes the effect of varia. 
tions in the compositions of ground coats, white cover enam- 
els and both eolored and white single-coat enamels. Suitable 
technique for the preparation and the application of the 
enamels is discussed. 


CARBON AND CARBON-VANADIUM STEEL CASTINGS, A COMPARI- 
SON. By J. M. Lessells. Published in Transactions of 
American Society for Steel Treating, February, 1924, 
p. 144. 


This paper has been compiled to give comparative results 
for carbon and carbon-vanadium steel castings in the an- 
nealed and normalized conditions when tested statically and 
dynamically, the test-pieces being cast in coupon form. 

On the basis of these coupon tests, evidence is given to show 
that the addition of vanadium as an alloying element greatly 
improves the quality of the material, more especially when 
tested under dynamic conditions. 

The results discussed in this paper have been obtained in 
the research department of the company with which the 
author is associated. 


DATA ON ALUMINUM ALLOYS FOR AIRPLANE STRUCTURAL 
Work. By Fred H. Colvin. Published in American Ma- 
chinist, Feb. 14, 1924, p. 235. 


Diagrams, accompanied by explanations, show the work 
that has been done along the line of standardizing channels, 
struts and other parts for the construction of all-metal air- 
planes. Similar data are given on the sizes and the strength 
of rivets and the distribution of weight. 
LIGNUM-VIT4 OBSOLETE FOR STERN BEARINGS. Published in 
Motorship, February, 1924, p. 110. 


A rubber bearing is described which may be used instead 
of hard wood and white metal for stern-tubes on small and 
large motor craft. The chief advantages claimed for the rub- 
ber bearing are its wearing qualities and its practicability 
for bearing conditions where water may be used as a lubri- 
cant. The action of sand or grit with reference to a metal 
bearing is contrasted with its action with a rubber bearing. 
It is claimed that the permanent deformation of a rubber 
bearing is impossible, owing to the resiliency of the bearing 
surface and that, when operating on a misaligned shaft, the 
rubber bearing acts as a shock-absorber and prevents undue 
vibration being transmitted throughout the length of the 
shaft. 


Published in The Motor 
6 illustrations. 


A 2000-ToN GEARED DIESEL SHIP. 
Ship, February, 1924, p. 382. 


A new system of motorship machinery is described, the 
first installation of which is now being fitted on a 2000-ton 
ship that was launched in January. The arrangement calls 
for the employment of two high-speed Diesel engines, driving 
a single propeller-shaft through ahead and astern hydraulic 
couplings and mechanical reducing gear, so that the propeller 
turns at a suitably low and efficient speed. 

It is stated that, in developing their new gear, the designers 
proposed to decrease the weight and the cost of motorship 
machinery by the employment of high-speed engines and to 
utilize slow-running propellers without involving the dis- 
advantages of the direct-coupled mechanical gear, which 
render necessary large flywheels and flexible shafts between 
the engine and gear to protect it from the effects of torsional 
vibration. 

A very high efficiency is claimed for the gear. One of the 
important claims for the hydraulic coupling is that it prac- 
tically eliminates any torsional vibration generated by the 
Diesel engines. 


(Concluded on p. 32) 
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When an engineer specifies. Bower 
Roller Bearings for a car or truck, 
he knows that this is one part he 
can conscientiously forget. They 
seem to serve everlastingly with no 
adjustment or additional service. 
And to manufacturers, as well as car 
owners, this is of inestimable value. 


OWL 
B ROLLER BEARING CO. R 
Detroit Michigan 
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| Worm GEAR, ITS PRODUCTION AND EFFICIENCY AND ITs APPLI- 
CATION TO TURBINE REDUCTION-GEARING. .By F. W. Lan- 





chester. Published in Engineering, Feb. 1, 1924, p. 131. 


It is shown that an important feature in which the worm 
|gear differs from a spur gear is that the transmission axes 
|are at an angle, commonly at right angles, one to the other, 
and that entirely apart from the relative merits of the worm 
| gear and the spur gear as a means of gearing this is a fact 
| that cannot be ignored in its relation to marine propulsion. 
| In discussing this point the author says: 


| 
| 


The use of a right-angle transmission involves the 
arrangement of the turbine with its axis either 
athwartships or vertical, in any case at right angles to 
the direction of motion of the ship, with the consequence 
that gyroscopic moments are set up, due to rolling in- 
stead of, as when the turbine shafts are parallel to the 
propeller shaft, being only brought into play when 
pitching. It is true that the angle of transmission of 
a worm gear need not be 90 deg., but the same objec- 
tion applies in greater or less degree whatever the 
transmission angle may be. 


Two types of worm gear in general use for power trans- 
mission are mentioned and their respective merits and dis- 
abilities are discussed. The two types are as follows: (a) 
the type in which the driving element, the worm, is parallel 
and is, in fact, a quick pitch screw such as can be produced 
on a lathe and rectified by grinding, and (b) the type, some- 
times known as the Hindley type, in which the worm em- 
braces the wheel just as the wheel embraces the worm. The 
former depends definitely upon the employment of gear-tooth 
form, but the latter is independent of tooth form as ordinarily 
understood. A summary at the end of this article says in 
part: 


Stated briefly, the author of the present article is not 
impressed with the prospects of the general use of the 
worm gear as a turbine reduction-gearing. The factors 
that control the situation are to a great extent those of 
cost and commercial expediency and convenience, in all 
of which the worm gear appears at a disadvantage. 
Beyond this there is, it is believed, a slight advantage 
in efficiency in favor of a well-cut and well-mounted 
helical gear as against a worm gear, possibly as much 
as 1% per cent under good working conditions. This 
may not look much as a percentage of the total, but 
where thousands of horsepower are concerned it is sub- 
stantial. Looked at as a percentage of the heat to be 
carried away rather than a percentage of the total 
transmitted, it is clearly a quantity that cannot be neg- 
lected. 


An appendix to the article consists of a hitherto unpub- 
lished report of the National Physical Laboratory on worm 
| gearing. 


| INTERFERENCE BETWEEN HELICAL GEARS ON PARALLEL SHAFTS. 
By John B. Arnold. Published in Machinery, March, 1924, 
p. 538. 3 illustrations. 


The author gives an analysis of the calculations that he 
|employed in deducing formulas that enabled him to redesign 
a helical ring-gear and pinion to meet the requirements of a 
fixed ratio and center distance. 


CHINA Woop OIL 1s USED AS BASE FOR BAKED COLOR ENAMEL. 
By W. L. Carver. Published in Automotive Industries, 
Feb. 14, 1924, p. 324. 


| A new process is described which has been developed to 
| produce several shades, the claim being made that the same 
| equipment is used as in the old process and that only a slight 
| variation is necessary from the regular routine of the black- 
| enameling department. 
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Personal Notes 
of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 


RR 


A. S. Adams has joined the experimental department of 
the Chevrolet Motor Co., Detroit. He formerly attended the 
University of Michigan, Ann Arbor, Mich. 

R. C. Barron has severed his connection with the Chandler 
Motor Car Co., Cleveland, where he was research engineer. 

| His plans for the future have not been announced. 

| Samuel Berkowitz has gone into business for himself in 

| Hazelton, Pa. He was formerly president and general man- 
ager of the Automotive Products Corporation, also in 

| Hazelton. 

P. E. Biggar has accepted a position as designer with the 

Eastern Engineering Co., Montreal, Canada. 

Purling A. Bleakley is no longer president of the Utility 
Products Co., Los Angeles, Cal., but has been appointed fac- 
tory representative for Southern California for the C. Kenyon 
| Co., Brooklyn, N. Y. 
| W. J. Bothwell has resigned as district sales manager of 


the Union Drawn Steel Co., Detroit, and together with others 
has incorporated the Higgins-Bothwell Co., also of Detroit. 

Edward E. Britigan has been appointed engineer in the tool 
engineering department of the Detroit Gear & Machine Co., 
Detroit. 

Alfred Christensen is no longer mechanical engineer at the 
Rock Island Arsenal, Rock Island, Ill., but is mechanical 
| draftsman for the Western Electric Co., Inc., Chicago. 

O. W. L. Coffin, who was formerly manager for the Manford 
Cadillac Co., Houston, Tex., is now sales manager for the 





A successful compromise between 


price and quality has never yet | Ideal Truck Equipment Co., Chicago. 

been arranged. Responsible Stuart D. Cowan, together with others, has formed a part- 
manufacturers never attempt it— nership to be known as Cowan, Dempsey & Dengler, Inc., New 
responsible purchasers never York City. Until recently he was Cleveland manager for the 


J. Walter Thompson Co. 

William J. Cumming has accepted a position as designing 
engineer for the American Motor Body Corporation, Phila- 
There is no recorded instance of delphia. He previously was designing engineer on multiple- 
gold dollars having been pur- pte — and buses for the Goodyear Tire & Rubber Co., 

| Akron, io. 
chased for less than 100 cents— Herbert Dalton has severed his connection with the General 
and there never will be. Motors Truck Co., Pontiac, Mich., where he was tool and die 
designer in the engineering department. No announcement 


really expect it. 





. . has been made of his future plans. 
Each Doehler Die-Casting has a J. E. Davies, who until recently was associated with the 
quality that is honestly measured | Alberta Foundry & Machine Co., Medicine Hat, Alberts, 
by its price. Each dollar paid for | Canada, is now president of the Canadian Farm Implement 
a Doehler Die-Casting buys 100 Co., also of Medicine Hat, with which the Alberta Foundry & 
cents’ worth of sound serviceabil- Machine Co. has amalgamated. 
ity, accuracy, strength, metal M. C. Dittmann has been appointed general manager of the 


Kirby-Davis Co., Philadelphia. Prior to this he was general 
sales manager for the Anderson Motor Co., Rock Hill, S. C. 

H. L. Dunbar, who was formerly sales representative for 
the Vacuum Oil Co., New York City, has become affiliated 
with the Standard Oil Co. of Indiana, Peoria, III. 

James L. Edelen has accepted a position as salesman for 
the Stromberg Motor Devices Co., Detroit. 

James A. Edwards, who until recently was superintendent 
POTTSTOWN. PA. BATAVIA. N.Y. and automotive lubrication engineer for the Associated Oil 
(Continued on p. 4) 


quality, satisfactory service. 





BROOKLYN.N.Y, TOLEDO. OHIO. 
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le CLASS, STRENGTH AND DURABILITY, ROUNDNESS 
g AND TRUENESS possessed in the SMITH EXPANDED AUTO- 
r MOBILE WHEEL, for balloon and standard sized tires are incom- 
. parable and non-competitive. 

. We are makers of approximately 70% of all metal truck wheels 
. made and sold in America. Our new line of light, speed truck pneu- 
e | matic wheels is also fast coming to the fore. 

: Smith Expanded Wheels help sell motor vehicles, whether pas- 
: senger cars or trucks. They are the wheels of the future! 

I 

SMITH WHEEL, INC. 


SYRACUSE, N. Y. 







































































Exide 


BATTERIES 


Not only the characteristics 
that a motor car engineer de- 
mands of a starting battery, 
but the little refinements that 
he would demand if he knew 
how much they improved its 
performance—that is what the 
automotive engineer obtains 
in Exide Batteries. 


THE ELECTRIC STORAGE BATTERY CO. 
PHILADELPHIA 


The world’s largest manufacturers of 
storage batteries for every purpose. 


Branches in Principal Cities 


In Canada, Exide Batteries of Canada, Limited 
133-157 Dufferin Street 


Toronto 


4 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 











May, 1924 


LLL TT TE IE ee 
PERSONAL NOTES OF THE MEMBERS 


Continued 








Co., San Francisco, has been made chief lubrication engineer 
for the Marland Refining Co., Ponca City, Okla. 

J. G. Eldridge has become affiliated with the Cecil R. Lam. 
bert Co., Detroit. He was previously designer and field engi- 
neer for the C. M. S., Inc., Tarrytown, N. Y. 

Henry Factor is no longer engaged in production work for 
the Wright Aeronautical Corporation, Paterson, N. J., but has 
become salesman for the H. Weinthal Auto Supply Co., New 
York City. 

Clarence M. Foss, who was formerly chief engineer for the 
Walker M. Levett Co., New York City, has been appointed 
assistant to the vice-president of the General Motors Cor- 
poration, also located at New York City. 

Archer Gibbons has accepted a position as manager for the 
T-Square & Triangle Co., Newark, N. J. His previous busi- 
ness connection was in a similar capacity with the Standard 
Office Service Co., Port Richmond, Staten Island, N. Y. 

J. E. Gramlich, who was formerly chief engineer for the 
Watson Truck Corporation, Canastota, N. Y., has been ap- 
pointed general manager of the Steam Vehicle Corporation 
of America, Syracuse, N. Y., and is located at its Stanley 
plant, Newton, Mass. 

G. B. Gunlogson has been selected to head the newly created 
Case Motor Car Division of the Case Threshing Machine Co., 
Racine, Wis., and will perform the duties of sales manager of 
that division. For 14 years Mr. Gunlogson has been asso- 
ciated with the Case company in various capacities, more 
recently as research engineer and in charge of sales promo- 
tion and advertising. 

F. W. Gurney has been made chairman of the board of 
directors of the Marlin-Rockwell Corporation, Jamestown, 
N. Y., successor to the Gurney Ball Bearing Co., also of 
Jamestown, of which Mr. Gurney was chief engineer. 

A. A. Gustafson, who was formerly works manager for the 
Yellow Sleeve Valve Engine Works, East Moline, IIl., has 
become factory manager for the Fairfield Mfg. Co., Lafay- 
ette, Ind. 

P. F. Hackethal, until recently chief engineer of the Fox 
Motor Co., Philadelphia, is now consulting and research 
engineer for the Maedler Syndicate, Cleveland. 

William G. Harrsch has severed his connection with the 
Highway Truck Corporation, Chicago, of which he was presi- 
dent. His plans for the future have not been announced. 

Elwell R. Jackson has been transferred from the Clinton, 
Iowa, office of the Climax Engineering Co. to the Cleveland 
office of that company, where he will hold the position of com- 
mercial automotive engineer in charge of that office and the 
outlying territory. 

Lloyd P. Jones has been elected president and David W. 
Rodger secretary of the newly organized Federal-Mogul Cor- 
poration, Detroit, which is a merger of the Federal Bearing 
& Bushing Corporation and the Muzzy-Lyon Co., also of 
Detroit. Mr. Jones was formerly president of the Federal 
Corporation, while Mr. Rodger was secretary and director of 
sales of the Muzzy-Lyon Co. 

Cosby King, who was previously chief engineer for the 
Scheel Motors Co., St. Louis, and more recently affiliated with 
the Haynes Automobile Co., Kokomo, Ind., doing work in con- 
nection with layout and designing, has accepted a position 
with the Perrot Brake Corporation, South Bend, Ind. 

Jesse L. Larson has been appointed production manager 
and superintendent of factory for the Nolan Truck Co., Okay, 
Okla. Prior to this he was factory superintendent for the 
Oklahoma Auto Mfg. Co., of that city. 

On April 24 C. Y. Liu sailed from San Francisco for China, 
to join the Reliable Engineering & Supply Co., Chengchow, 
Honan, China, of which he is a partner. While in the United 
States he completed the training course in student engineer- 
ing with the Continental Motors Corporation, Detroit, and 
spent considerable time in investigating the business condi- 
tions in the Eastern part of the Country. 

J. F. Loop has accepted a position with the Oakland Motor 


(Concluded on p. 6) 
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uld You Buy 


Piston Rings 
ithout a 
Name 

















Of course you wouldn’t—and yet what difference 
does a name make unless it is a guarantee of 
everything you require of piston rings for more 







power, a saving in gas consumption, greater re- 
siliency, and a smoother running engine? 







For there is as much difference in piston rings as 
there is difference in the experience, knowledge 







and manufacturing facilities of piston ring 






makers. 





The 125,000,000 QUALITY Piston Rings that have 
been put to work during the past 12 years, have 
through continued performance made QUA4Z/7Y 
Rings the recognized standard for initial instal- 
lation. 








> 


e Baek * 
@ RING Company? 











The tradename Q4L/7yY 
which is stamped in each 
ring, was selected as the 
only word suitable to fully 
express the actual values in 
each ring that bears this 
name. 
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Car Co., Pontiac, Mich. He was formerly assistant engineer 
in the tractor works of the Moline Plow Co., Moline, Ill. 

Albert A. Lyman, who was previously chief engineer at the 
Marion, Ind., engine plant of the Velie Motors Corporation, 
Moline, Ill., is now associated with the Yellow Sleeve Valve 
Engine Works, East Moline, II. 

James J. McMahon has joined the general sales department 
of the International Motor Co., New York City. Until re. 


ee 99 cently he was in charge of sales development for the Ban- 
"—URM | nister Motor Appliance Co., Pittsburgh. 
At M. H. Medwedeff has become affiliated with the Marion 


Forged Products Co., Marion, Ind. 


PRE CS 1S I YN Robert I. Miner has been appointed consulting engineer for 


the Youngstown Pressed Steel Co., Warren, Ohio. His pre- 


vious business connection was with the Bossert Corporation, 
BALL BEARI Utica, N. Y., as assistant chief engineer. 


E. Tasso Morgan, who was formerly assistant superinten- 





° ° | dent at the repair depot warehouse of the Air Mail Service, 
For Lighting Generators Maywood, Ill., and later chief engineer of the Conlow 
and | Corporation, has become engineer for Bruner & Simmons, 


Chicago. 

Edward L. Peterson has accepted a position as designing 
engineer for the Bovee Transmission Co., Chicago. He was 
formerly tool designer for the Addressograph Co., also of 
Chicago. 

William D. Pile has been appointed service-station man- 
ager of the Cumming & Dillon’s Autoservice, Dublin, Ireland. 


Ignition Apparatus 


A motor car or truck is simply an 
assembly of mechanical parts func- 
tioning together to a common end. 


When all function properly, car or Prior to this he was automobile engineer for the Clanwilliam 
truck performance is satisfactory. Motor Co., also of Dublin. 

But if one part—however small— Wynn F. Rossiter has become affiliated with the Carpenter 
fail in its functioning, the combined | Steel Co., Hartford, Conn. He was previously salesman for 


the Crucible Steel Co. of America, New York City. 

Frank J. Sikorovsky, who was formerly divisional super- 

intendent in the tool department of the American Car & 
+41. | Foundry Co., Chicago, has accepted a position as superin- 

ar cag ee es mameuan ene | tendent with the Ampco Twist Drill & Tool Co., Detroit. 

. Saag ses quipp P. A. Tanner, who for the past 2% years has been vice- 

ORM Bearings, are safeguarded president and sales manager of the Johnson Motor Co., South 

against one of the most common Bend, Ind., has resigned. He has not yet announced his plans 

‘faults in electrical equipment—bear- for the future. 

ing trouble. Theodore P. Thomas has joined the experimental depart- 

% | ment of the Packard Motor Car Co., Detroit. 

Service records prove that magnetos John M. Walter, whose previous business connection was 

and lighting generators with "“MORMS” mechanical engineer with the Ahrens-Fox Fire Engine Co., 

Precision Ball Bearings run more Cincinnati, has become layout draftsman for the O. Armleder 

quietly, last longer. Motor Truck Co., also of Cincinnati. 

Walter B. Wessells, who was formerly manager of the 
Mountain States Roofing Co., Denver, has been appointed 
tester on installation work for the Western Electric Co., 
Chicago. 

P. E. West, assistant technical advisor of the General 
Motors Export Co., New York City, is making an extended 
trip through South America. 


THE NORMA CVAMAPANY John M. Williams, Jr., is no longer assistant chief engineer 
UF AMERICA for C. H. Matthiesen, Jr., Inc., Long Island City, N. Y., but 


merits of all the other parts cannot 
make good the defect. 





A booklet will be sent on request. 
Our engineers will welcome an 
opportunity to work with yours. 


Roakle Mutcies is now associated with the Vacuum Oil Co., New York City. 
" Island Cit New York Raymond C. Wilson has severed his connection with the 
aaa penny mee pamamen Fergus Motors of America, Inc., Newark, N. J. His plans 


for the future have not been announced. 

C. L. Wood has severed his connection as chief engineer for 
the Federal Motor Truck Co., Detroit. His plans for the 
future have not been announced. 

H. Putnam Wood has become draftsman for the Seaman 
Body Corporation, Milwaukee. He was formerly engaged in 
body designing for the Racine Mfg. Car Division of the 
McCord Co., Racine. 

Benjamin F. Wright has been appointed manufacturer’s 
representative for the Spencer-Smith Machine Co., Howell, 
Mich. He was formerly designer and layout draftsman for 
the Timken-Detroit Axle Co., Detroit. 

James C. Zeder, who was formerly service engineer for the 
Timken Roller Bearing Co., Canton, Ohio, is now located at 
the Chrysler plant of the Maxwell Motor Corporation, Detroit. 
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In cars 
all along the 


price range 





Pe Joe ota. eel 
0s aN ale a al 


T is significant that Thompson Silcrome 
Valves are standard equipment in cars, 


trucks and tractors all along the wide 
American price range. 


The moderate cost of the Thompson 

Silcrome Valve makes it available to car 

builders in the intensely competitive classes 

of the industry. At the same time its une- 

built by d qualed ruggedness has won the approval 
“trail-breaker of of engineers who need consider nothing 


indu stry” but performance in the selection of a vital 
motor part. 


THE STEEL PRODUCTS COMPANY 


Also manufacturers of king bolts, shackle bolts, tie rod bolts, 
drag links, starting cranks, and brake rod assemblies 


MAIN PLANT MICHIGAN PLANT 
CLEVELAND DETROIT 


THOMPSON SILCROME © 
VALVES 

































































































Bock “‘R’’ Type 

Bock Bearings of the R type 
have made an outstanding 
record for continuous serv- 
ice without failures. The 
strong one piece cage ap- 
peals to engineers and serv- 
ice men alike as a mechani 
cally perfect unit. 





' Bock Bearings Now for 


All Applications 


NGINEERS and service men know that the 
E Bock “R” Type Bearing, introduced over 
two years ago, gives extraordinary service. Fail- 
ures are almost unheard of. But for certain 
applications it has not been available and its use 
therefore was limited. 


The new Bock design, the ““D” Type, increases 
the range of sizes and applications enormously. 
The same quality chrome nickel steel, double 
heat treated; the same consummate workman- 
ship; even the round head roller design in modi- 
fied form; with these features Bock Quality is 
maintained in the new D type. In actual service 
for several months these bearings have proved 
100% satisfactory. 


Whether you find the R Type or the D Type 
best suited to your needs, you will find the use 
of either of these reduces bearing troubles to 
the absolute minimum. 


THE BOCK BEARING COMPANY 
Toledo, Ohio 


“D” Type 

This latest Bock design has 
been developed for the nar- 
rower sizes and for certain 
special applications. Engi- 
neers who have tested it are 
enthusiastic over the wider 
use of Bock “quality” thus 
made possible. 
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Notes and Reviews 


This column, which is prepared by the Research Depart- 
ment, gives brief items regarding technical books and articles 
on automotive subjects. As a general rule, no attempt is 
made to give an exhaustive review, the purpose being to indi- 
cate what of special interest to the automotive industry has 
been published. 








SOME NOTES ON FOUR-WHEEL BRAKING SYSTEMS. By F. A, 
Stepney Acres. Published in preprint form by Institution 
of Automobile Engineers; 20 pp. 

The author of this paper is strongly in favor of fitting 
brakes to all wheels. After mentioning the fact that if the 
difficulties of front-wheel brakes are not boldly faced by de- 
signers and builders, front-wheel brakes may once more be 
classed among the failures, he states that the principal dan- 
gers alleged against front-wheel brakes are risk of front. 
wheel skid, risk of front-spring failure and disturbance of 
the steering-gear due to brake effort. Certain mechanical 
difficulties are also named, such as lack of rigidity of the 
front axle, the nature of its movements when the brakes are 
applied and the fact that front springs are almost invariably 
anchored at the forward end; and the opinion is expressed 
that the greatest danger of all is the thoughtless and incom- 
petent driver. The objections to four-wheel systems are dealt 
with very briefly in an introductory section, and the main 
portion of the paper is devoted to a consideration of the 
question of grouping and operation. 

The three main groups into which four-wheel brakes are 
divided are the following: independent, semi-independent and 
coupled. In the first two groups the question arises as to 
whether the front brake should be included in the service sys- 
tem or not. The following objections are urged against so 
including it: 


(1) The rear-wheel brake is capable of doing all the 
work normally required of a service brake 

(2) Very few drivers are accustomed to anything other 
than a rear-wheel brake 

(3) Injudicious use of brakes is generally more disas- 
trous in the case of front-wheel brakes than of 
rear-wheel brakes 

(4) A rear-wheel skid can be corrected, while a front- 
wheel skid cannot 

(5) The foot-brake is much more liable to injudicious 
or violent application than the hand-brake 

(6) Any front-axle or front-suspension failure is much 
more serious than a rear-axle or suspension 
failure of the same kind, and therefore while the 
front axle must be well up to its load, it should 
not be compelled to take that load more often 
than necessary 


Realizing that the above objections to including the front 
brake in the service system might easily be offered as objec- 
tions to four-wheel brakes themselves, the author stresses as 
the reason for their adoption the fact that they give greatly 
increased stopping power in an emergency. 

The other group of brakes, the coupled, is described as the 
true four-wheel brake system; it includes the so-called six- 
brake system and is considerably more expensive than the 
independent, since it calls for an additional brake on the 
rear wheels or the transmission and in many cases for some 
form of servo gear. 


In connection with the coupled brakes, brake-power ratio is 
discussed at some length. This ratio of the braking power 
exerted at the front wheels to that exerted at the rear wheels 
has, in a coupled system, a fixed value in any given vehicle, 
dependent solely on the relative sizes of the brake-drums, the 
leverage ratios and the like, and it has a very large bearing 
on the behavior of such a system under varying conditions. 
Stating as axiomatic that in any four-wheel braking sys- 
tem, application of the brakes under all conditions shall 
never lock the front wheels before the rear ones, the author 


(Continued on p. 10) 
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By the Car Owner: 


4 “Tt must improve the appearance of my 
i car, as well as give me adequate protec- 


tion against collision. 

“It must protect the fenders of my car 
as well as the radiator. 

“Tt must not rattle nor work loose from 
its fittings. 

“Tt must not rust, nor keep me busy 
with the polishing rag. 

“And it should be considerate of my 
pocket book.”’ 


C. G. SPRING BUMPERS 
DO THESE THINGS 


By the Car Manufacturer: 


“Tt must be in accord with the design 
of our car and enhance its value in the 
public eye. 

“Tt must be adapted to quantity pro- 
duction so that we shall never be held up 
on deliveries. 

“Tt must have a finish, both in nickel 
and enamel, which is comparable to the 
fine quality of nickel plating and enamel 
on our own product. 

“Tt must lend itself to rapid assembly 
in our production line-up. 

“Tt must be inexpensive.” 


C. G. SPRING BUMPERS 
FIT ALL CARS 
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What is a Good Bumper 


By the Distributor : 


“Tt must be attractive in appearance 
and price. 

“Tt must be easy to install on my cus- 
tomer’s car. 

“Tt must be adaptable to any make of 
car that I handle. 

“It must be equally adaptabie to all 
types of support arms so that I need not 
carry a large stock. 

“Tt must be of a quality, both of work- 
manship and finish, such that I shall have 
no complaints from my customers.” 


C. G. SPRING BUMPERS 
ARE LIKE THAT 


By the Engineer: 


“It must absorb a collision shock with 
the maximum deflection possible. 

“Tt must inflict the minimum amount 
of distortion on the supporting arms. 

“It should be strong enough to resist all 
but the heaviest collision blows without 
permanent distortion of the impact bars. 

“It must be so securely anchored to 
the car frame that it becomes a part of 
the chassis. 

“It must be of heat treated spring steel 
of the thinnest possible section compatible 
with requisite strength. 

‘And it must be of light weight.” 


C. G. SPRING BUMPERS 
HAVE THESE QUALITIES 


THE C. G. SPRING &© BUMPER COMPANY 








NEW YORK CLEVELAND DETROIT KALAMAZOO CHICAGO 
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considers the point of brake-power ratio to be of primary 

importance if four-wheel systems are to be popular and safe 

in the hands of inexperienced drivers. 

With reference to the production of a thoroughly satis. 
factory front-wheel brake, it is stated that the difficulties 
are purely mechanical and by no means insuperable. The 
tendency of a brake to chatter or shudder is discussed in 
some detail. The questions of pedal leverage, central steer. 
ing, compensation, front springs and brake-rod lay-out are 
also considered. 

In conclusion, the author reiterates his approval of four- 
wheel brakes and expresses his preference for the indepen- 
dent system as being lighter, less complicated, cheaper and at 
the same time more efficient than the coupled system. 
DIFFICULT PROBLEMS INVOLVED IN POWER BRAKING FOR 

MOTOR VEHICLES. By P. M. Heldt. Published in Automo- 

tive Industries, March 13, 1924, p. 618, and March 20, 1924, 

p. 656. 

In the two sections of this article, the history of power 
braking in this Country is traced, reasons are outlined for 
the present interest in the subject and descriptions are given 
of the Westinghouse airbrake for road vehicles and for motor 
rail-cars and the Simplex vacuum brake for passenger cars 
and trucks. Some of the difficulties involved in the design 
of efficient power-braking systems are pointed out, and the 
matter of overcoming the tendency to jam is said to be one 
of the important problems confronting the designer of power 
brakes. 

CONTINUOUSLY VARIABLE TRANSMISSION DEVELOPED IN AMER- 
ICA. Published in Automotive Industries, March 20, 1924, 
p. 674. 

A continuously variable transmission is described that has 
a driving member in the form of a hemispherical shell within 
which is a body known as a mutor. The mutor is of ring, 
wheel or disc form and is adapted to rotate around its axis 
on an anti-friction bearing. It is claimed that with this gear 
it is possible to bring a car to a stop on a hill and hold it 
without applying the brakes and without shutting down the 
engine, 

NOVEL GEAR-SHIFTING MECHANISM CHIEF FEATURE OF GER- 
MAN Bus. By Benno R. Dierfeld. Published in Automo- 
tive Industries, March 6, 1924, p. 575. 

Original design features that are incorporated into a new 
bus chassis are discussed and illustrated in this article. A 
description of the gear-shifting mechanism includes the fol- 
lowing points. The gear lever, guided in the gate in the 
usual manner, is adapted to swing laterally around the pivot 
on the trunnion. The trunnion, which oscillates with the 
lever in the housing, contains a bearing for the shifter arm. 
The lever and the arm are connected by a link within the 
trunnion. The principal advantage claimed for this con- 
struction is that in shifting gears only oscillating or rotary 
motions occur; sliding motions are obviated and no sticking 
of the parts can occur. 

A device is described that has been developed to prevent 
swaying of the rear end of the body. On top of the differ- 
ential-gear housing is mounted a double-armed lever that 
normally extends fore and aft. From the ends of this 
lever, links with universal connections extend to the two side 
members of the frame. As the springs deflect and rebound, 
the distances between the ball joint on the differential and 
the joints on the frame vary, and this variation is taken care 
of by swinging the lever around its fulcrum. It is obvious, 
however, that since the two links remain of the same length 
and the transverse motions of the ends of the lever are the 
same, the distances between the fulcrum axis and the frame 
side-members must always remain the same, and therefore no 
swaying can occur. 

Other features of the design are a novel method of locking 
the shifter bars and a new type of front axle for which the 


(Continued on p. 12) 
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advantage is claimed that the steering pivot operates eon. 
stantly in a bath of oil. 


VARIABLE TRANSMISSION. By G. Constantinesco. Published 

in Automobile Engineer, February, 1924, p. 39. 

In the fourth article of the series, Mr. Constantinesco dis. 
cusses the principles of his converter with reference to vari- 
ous types of automobile. The point is stressed that when a 
converter is designed for a caf, the type of work to be done 
by the car in question must be predetermined. If the trans. 
mission has been designed for racing purposes, the car wil] 
prove uneconomical when running at low average speeds; if, 
however, the transmission be designed to give economical 
running, the car will show to a disadvantage for racing pur- 
poses. 

To illustrate the respective merits of the converter and 
the orthodox gear, several comparisons are made between 
similar cars fitted with the two types of transmission. An 
orthodox car that has a variation in the gearbox of 4 to1 
is compared with a similar car using the same size of engine 
but having a converter instead of a gearbox, and the per- 

| formance of both cars is shown to be very much the same, 

| The extreme speed and the steepest-hill test will be exactly 
the same. Some intermediary hills will be climbed faster by 
the orthodox car and some faster by the converter car. A 
converter car and a three-speed gearbox car are compared and 
the advantage is shown to lie with the converter car. A com- 
parison between a car fitted with the converter and a similar 
car fitted with an infinite number of gears positively con- 
trolled gives results favorable to the latter, if the latter is 

| so skillfully controlled that the change is made instantly and 
without any hesitation to provide the exact gear-ratio corre- 
sponding to the resistance encountered by the car. 


The chief advantages of the converter as shown by this 
article lie in its economy in running and in its automatic 
control. In this connection the author says: 


Although it appears paradoxical, the penalty of econ- 
omy and automaticity is the obstinacy of the engine 
in never departing from the conditions set by the de- 
sign of the transmission. The driver may be dis- 
appointed to find that the performance of his car is 
rigidly determined by the automatic transmission, but 
he must content himself with the behavior of the car 
as predetermined by the designer. 


| GRUNDLAGEN DES AUTOMOBILBAUES (Principles of Automobile 
| Construction). By W. Ghittis. Published by M. Krayn, 
| Berlin. 134 pp.; 108 tables; 98 illustrations. 

e This work is of an analytical nature, supplemented by 
ODAY — as in the a vast amount of tabulated experimental data. The treat- 


ment deals with the motor car as a whole and also with the 


LL 
bt 


sub-assemblies in their various types. 
years past oe on Bal- Among the subjects pertaining to the entire car are the 
forces that oppose car motion and their effect upon engine 
torque; car stability, both on straight roads and on curves; 


loon Tires aS on all other | car vibration resulting from rough roads and the gyrostatic 


action of the road wheels. 
The component units of the motor car are handled in a 
types, the hame Goodyear thoroughly fundamental manner. In the engine, the prin- 
ciples of thermodynamics, mechanics, carburetion and cool- 
stands for SU reme ual- ing, together with problems of construction, are discussed. 
p | | In the analysis of clutches are included the cone, the expand- 
e owe | ing and the contracting band, the expanding shoe and the 
ity and dependability. | multiple-disc types. Change-speed mechanisms of the sliding 
gear, planetary gear, cone friction and disc friction varieties 
are presented. In the analysis of the final drive is included 
Goodyear Means Good Wear a treatment of the chain drive, the universal-joint, the 
| propeller-shaft and all possible combinations of means for 
transmitting the tractive effort from the rear axle to the 
chassis and of resisting the torque reaction at the axle. The 
kinematics of steering-gear linkages are analyzed mathe- 

matically. 








Copyright 1924, by The Goodyear Tire & Rubber Co., Inc, 


(Continued on p. 14) 


May, 1924 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


Announcement 
of Consolidation 


The Federal Bearing @ Bushing 
Corporation and the Muzzy-Lyon 
Company, both having felt the tre- 
mendously increasing demand for 
their products year after year, and both 
having enjoyed the greatest year in 
their histories during 1923, now in 
the sincere desire to even better co- 
operate with their many friends 
throughout the industry have deemed 
it wise to join forces. 


The immediate advantages of this 
merger to the large list of manufac- 
turers using Mogul and Federal 
products are many. 


By adopting the very best ideas, man- 
ufacturing practices, and processes 
from both plants—increased produc- 
tion, economy, and finer quality are 
sure to follow. 


To everyone in the industry, Mogul 
stands for the best obtainable in bear- 
ing metals, and Federal-Detroit im- 
mediately brings to mind Quality in 
Bronze. Here is a bringing together 


J. H. Muzzy, Chairman 
David W. Rodger, Secretary 
H. W. Grant 


F. C. Heath 


of two specialists—one in babbitt, and 
one in bronze. 


It gives a complete line of products 
under one able management and one 
expert supervision. The added 
strength resulting from this consolida- 
tion of interests and consequent elim- 
ination of much duplicated overhead 
in every way works toward the best 
interests of the customers of both or- 
ganizations. 


It gives a million dollar source of supply 
with greatly expanded facilities for 
high quality and quantity production 
at fair prices on— 
Bronze Back Babbitt-lined Bearings. 
Standard—Close-limit Interchangeable—Radiated. 
Die Cast Babbitt Bearings and Bushings. 


Bronze Bushings and Bronze Washers. 
Bronze Castings. 


Bronze Cored and Solid Bars. 
Babbitt Metals. 


The old established trade-marks, 
known throughout the entire country 


will be continued, and combined in the 
new trade-mark and corporate name. 


New Board of Directors and Officers 
Lloyd P. Jones, President 


H. Gray Muzzy, Vice-President 
S. C. Reynolds, Treasurer 
C. R. Murphy 


FEDERAL-MOGUL CORPORATION 


DETROIT, U.S. A. 












PROTESOMOTR 


Perfect Positive Protection 









































































The only device that offers real 
protection to a motor against 
damage caused by road dust, sand 
and grit. 


Does not offer appreciable restric- 
tion or decrease in power. 


More than 99 9/10 efficient under 
any and all conditions. 


Installed as standard equipment by General Motors 
Truck Company, International Motor Company, 
Fageol Motors Company, J. I. Case Threshing Ma- 
chine Company, Holt Manufacturing Company, Clark 
Tructractor Company, Bean Spray Pump Company, 
Le Roi Engine Company, Elgin Street Sweeper Com- 
pany, Turner & Moore Engine Company. 


Staynew Filter Corporation 
ROCHESTER, N. Y. 


BRANCHES: 
1926 Broadway, New York City; 403 Real Estate Exchange 
Bldg., Detroit, Mich.; 222 Henshaw Bldg., Oakland, Calif.; 
1031 Cathedral St., Baltimore, Md. 
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A valuable feature of the work is a bibliography that lists 
114 books and 37 periodicals dealing with automotive syb. 
jects.—H. A. H. 


How INTERNAL LOSSES IN POWERPLANTS VARY WITH Spegp, 
By P. M. Heldt. Published in Automotive Industries, 
March 6, 1924, p. 556. 
A friction-horsepower curve, measuring internal losses jn 

a gasoline engine, is obtained by “motoring” the engine by 

an electric dynamometer; the torque on the field frame of 

the dynamometer then indicates the friction torque. The 
torque measured under these conditions represents both the 
various mechanical-friction losses and the pumping losses, 

The latter, defined as the losses occasioned by gas pressure 

on the piston contrary to its direction of motion, are de- 

scribed in this article, and the various items that compose 
the mechanical-friction losses are analyzed. 

Tests have been made in which an engine is motored first 
completely assembled and with the throttle wide-open and 
then with all of the valves and the plugs removed from the 
cylinders; the difference between the torques required to 
turn over the engine under these two conditions represents 
the torque due to the pumping losses. From the tests it has 
been determined that no material difference in friction 
is apparent whether the engine is idling or under load and 
that torque representing pumping loss is directly propor- 
tional to the speed but that frictional loss is independent of 
the speed. 


THE DESIGN AND PERFORMANCE OF COMPLETE CYLINDRICAL 
BEARINGS FROM MATHEMATICAL THEORY OF LUBRICATION. 
By G. B. Upton. Published in Sibley Journal oft Engineer- 
ing, March, 1924, p. 56, and April, 1924, p. 97. 

The author refers to a paper by H. A. S. Howarth, en- 
titled A Graphical Study of Journal Lubrication, which was 
published in Mechanical Engineering, February, 1924. The 
mathematical basis for Mr. Howarth’s study was an analysis 
by W. J. Harrison, and the present paper is a discussion of 
Howarth’s application of Harrison’s mathematical work. 

It is stated that Harrison’s analysis is derived for an 
infinitely long bearing, that is, one in which “end leakage” 
is not a factor as it is in all actual finite bearings; hence, 
Harrison’s findings will not be applicable to actual bearings, 
in a numerical way, until some method is found of proper- 
ly altering the equations to take care of end leakage, or the 
lengthwise variation of pressure in the oil-film of the actual 
bearing as contrasted with the constancy of pressure length- 
wise, postulated by Harrison. 

The paper is divided into two general parts: first, the 
presentation and the discussion of Harrison’s equations; 
second, the modifications brought about by finite length and 
its consequences in end leakage of the lubricant and length- 
wise variation of the pressure in the lubricating film. 


ACHIEVING SAFETY IN LUBRICATION. By R. W. A. Brewer. 
Published in The Iron Age, March 20, 1924, p. 857. 

This article discusses the tests made and the conclusions 
reached with regard to a method of improving lubricating 
oils by the addition of fatty-acids. Such addition is said to 
result in the formation of a very thin film on the surfaces 
of the metals in contact, and this boundary film is believed 
to prevent the seizure of heavily loaded bearings, to reduce 
the coefficient of friction and to make possible the use of 
lubricants of a lower viscosity than is generally supposed 
to be satisfactory. 

TRUCKS, TRUCK BODIES AND TRANSPORTATION. 
W. Potts. 
1924, p. 151. 
Calling attention to the fact that motor-truck transporta- 

tion has developed so rapidly that today the commercial value 

of this system has advanced beyond the knowledge of the 
proper way to use such equipment, the author mentions 


p. 16) 


By Matthew 
Published in Industrial Management, March, 
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The following well-known motor 
cars are factory equipped with 
Textolite Timing Gears: 

Kissel 

Locomobile 

Marmon 

Stevens 

Velie 
and others whose manufacturers 
prefer to make their own announce- 
ments. 
Textolite Gears can be obtained as 
replacement for nearly every car 
using gears in the timing assembly. 


General Electric Company 
Schenectady, N. Y. 


Sole distributor to the Service Trade: 


John C. Hoof & Company 
157 West Illinois St., Chicago, Ill. 
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Another Milestone in 
Automotive Design 


The permanently silent motor has been, in the past, an ideal 
to which car manufacturers and automotive engineers alike 
have aspired. Today every motor car manufacturer can 
accomplish this aim. 


The advent of the non-metallic camshaft and idler gears 
proved the theory that the vast majority of engine 
noises develop in the timing gear train. Prompted by the 
need of a noiseless gear combining strength, elasticity, and 
durability with adaptability to highly accurate cutting and 
machining, the General Electric Company has developed 
the Textolite Gear, built of interlocking layers of impreg- 
nated cotton fabric. This gear has proved its superiority 
in rigid tests and on cars in actual service. 


Records of installations have already demonstrated that 
Textolite Gears not only outwear the metal gears previously 
used for such service but retain their silent quality and add 
materially to the life of the entire engine. 


Descriptive literature and service data may be obtained 
from any G-E office. 


GENERAL ELECTRIC | 
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These cars are saving 
15 to 20% Gasoline 


By carrying Sylphon Automobile Temper- 
ature Regulators as standard equipment to 
control the temperature of the cooling me- 
dium, all these cars are not only saving 15 
to 20% in gasoline consumption, but they 
are reducing the wear of valves, pistons and 
cylinders and greatly reducing crank case 
dilution and carbon deposits. 


AMERICAN: FOREIGN: 
Cadillac Fiat 


Cunningham 9 aie 
Lafayette Leptend 
Lincoln Navi 

Packard agp 
Paige-Detroit Rolls-Royce 
Pierce-Arrow Straker-Squires 


Premier Vauxhall 


x TRUCKS: 
American-LaFrance Ward La France 


and many other cars and trucks 


Sylphon Automobile Temperature Reg- 
ulators have but three main parts: a seam- 
less Sylphon Bellows; a valve and a housing 
for the Sylphon. 


The Sylphon is filled with a volatile liquid, which 
vaporizes at a predetermined temperature, ex- 
panding the Sylphon and opening the valve to 
admit water, and contracting and closing the 
valve when temperature falls. 


The Sylphon Automo- 
bile Temperature Regu- 
lator is self-regulating, 
adaptable to pump or 
thermo-syphon cooling 
systems. Can be installed 
between the radiator and 
the engine, either in out- 
let or inlet water con- 
nection. 


Send for Bulletin JUR 


Illustration shows Sylphon Automo- 
bile Temperature Regulator as in- 
stalled on Napier 


| THE FULTON COMPANY 


KNOXVILLE, TENNESSEE 


New York Chicago Detroit Boston 
Philadelphia 


\— in all principal cities in U. 8. 
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among the defects that are responsible for many inefficiencies 
in truck operations, (a) the insufficient use of auxiliary 
equipment to facilitate the loading and the unloading of 
trucks and (6) unsuitable bodies. The trailer is named as 
a means of keeping the truck continually under load and on 
the move and is discussed under the four general types: 
(a) four-wheel trailers, (b) two-wheel trailers, (c) semi- 
trailers and (d) pole or pipe trailers. Where the use of 
trailers is not possible, demountable bodies are advocated, 

Motor-truck transportation, it is stated, can hardly be 
considered as a separate entity, for its very existence js 
interwoven with that of the waterways and the railways, and 
its future will of necessity be influenced by them. Express. 
ing the opinion that the potency of the motor truck will 
ultimately force railroad executives to adopt and use it as 
an adjunct to their present facilities, the author concludes 
his paper with the statement that it is necessary for 
progressive plant executives to understand the true value 
of the motor truck and its proper place in the national trans- 
portation system, so that they will be prepared for the new 
conditions that will shortly exist. 


BUILDING AND MAINTAINING A FLEET OF TWENTY-FIVE INTER- 
city STaGEs. Published in Bus Transportation, April, 1924, 
p. 151; 7 illustrations. 


A description is given of the equipment and methods of 
a California company that operates 19 buses on regular 
schedule with 6 extras, and in addition builds a new car 
each month. 


FouR DIFFERENT TRACTOR TYPES DEVELOPED For USE IN 
ROADLESS AREAS. Published in Automotive Industries, 
April 10, 1924, p. 820. 


This article refers to a paper read recently by L. A. Legros 
before the British section of the Société des Ingenieurs Civils 
de France. Four widely different types of tractor that have 
been worked out for use in rough and roadless country are 
discussed, the four types being as follows: 


(1) The Armstead snow-motor of American construc- 
tion appears to be an original method of solving 
the problem of transport over large snow- 
covered areas, but it is specialized for running 
on snow and ice 

(2) The Pavesi jointed tractor, of Italian origin, of- 
fers a very original solution of the problem of 
arranging a vehicle to be proof against any 
distortion caused by subjecting the axles to cer- 
tain stresses and capable of crossing sand and 
the roughest country 

(3) The Kegresse tractor or truck, of French design 
and make, which is an ingenious improvement 
on the jointed chain-track; a machine that can 
cross snow and ice, sand and marsh, rough 
country and run on the road, a machine that is 
as much at home on the snow of the Alps as on 
the sands of the Sahara and has the distinction 
of being the first to cross the full width of the 
Sahara 

(4) The multi-wheeled vehicle, of which type the 
Renault is an example. This design, based on 
the suggestions of General Estienne, was pro- 
duced with the object of facilitating exploration 
and route-locating in the Sahara, and it has 
demonstrated its capacity for long-distance ex- 
ploration 


Topics treated in the paper include the following: principal 
obstacles to traction, stability of four-wheel tractor, the two- 
wheel tractor, two-wheel versus four-wheel steering, general 
features of the cross-country tractor and the number of 
differentials required. 


(Continued on p. 18) 
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A Pneumatic Tire 
built Expressly for 
Commercial Cars 


The Goodrich Heavy Duty Cord. 
Massive, rugged, durable. 


It has a scientifically designed 
anti-skid tread of tough, wear 
resisting rubber. 


A newly developed sidewall 
construction reinforced with sturdy 
ribs of rubber provides extra pro- 
tection against curb and rut 


chafing. 


You have only to see it, to 
know that it is the pneumatic tire 
the commercial car has needed. 


Ask a Goodrich Truck Tire Dis- 
tributor to show it to you. 


THE B. F. GOODRICH RUBBER CO. 


ESTABLISHED 1870 










“Best in the 


‘Duty Corp 
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Acme Wire 


The slightly higher cost of Acme Wire 
is returned to you many times over in 
the increased output of winders, the 
fewer rejected coils, and the longer 
life of windings. 

Acme Wire stands as the result of 
constant research and endeavor to pro- 
duce the very best wire tha. can be 
made for one particular purpose — 
winding coils. 

From the beginning of the magnet 
wire industry, Acme has pioneered in 
the development of fine silk-and-cotton- 
covered enamel wire. 


Acme men know winding require- 
ments through years of actual experi- 
ence with winding conditions, for in 
our own plant they wind hundreds of 
thousands of coils each year. 


THE ACME WIRE CO., New Haven, Conn. 
NEW YORK CHICAGO CLEVELAND 


“It goes 
in the space” 


ACME WIRE PRODUCTS 


“Enamelite,” plain enameled Magnet Wire; “Cottonite,”’ 
Cotton-covered Enamelite; “Silkenite,” Silk-covered En- 
amelite; Single and Double Cotton Magnet Wire; Single 
and Double Silk Magnet Wire. We also have a complete 
organization for the winding of coils in large production 
quantities. 


ACME VARNISHED INSULATIONS 


Varnished Cambrics, Silks and Papers, Varnished Tapes 
in rolls; straight or bias. Varnished Tubing (Spaghetti). 


ACME RADIO SPECIALTIES 


Audio Transformer windings; Radio Frequency windings; 
Magnet windings for Head Sets; Enameled wire—especially 
the finest sizes, 40-44 B & S gauge; Silk and cotton-covered 
magnet wire; Enameled Aerial wire, single wire and stranded. 


Illustrated Catalog on request to Engi- 
neers, Purchasing Agents, Executives, 
and Operators. 
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THE GIBBONS LANDING AND LAUNCHING DEVICE. Published 

in Aviation, March 24, 1924, p. 308. 

A device that is claimed to solve the terminal problem of 
civil aviation, by permitting the landing and the launching 
of an airplane in a very short distance, consists of a flat, 
unobstructed platform made up of wood flooring on a light 
structural-steel framework. Its size is determined by the 
weight and the landing speed of the airplanes it is to 
handle, the smallest dimensions being about 60 ft. wide and 
175 ft. long. The outstanding feature of the invention is 
the employment of various means for slowing up an airplane 
after landing, as a result of which a plane landing at 
60 m.p.h., that would run between 600 ft. and 700 ft. when 
landing on an ordinary field, will run only 125 ft. on the 
landing platform. The airplane receives no severe shocks 
and no loads greater than it is calculated to take and re. 
quires no modification except that the tail skid should have 
a smooth metal shoe. 

For commercial purposes these platforms may be located 
on office buildings, postoffice buildings, railroad stations and 
docks; they may also be used on shipboard. For military 
purposes they are applicable to coast defense, canal patrol 
or, on board battleships. 


AERODYNAMIC CHARACTERISTICS OF AIRFOILS. National Ad. 
visory Committee for Aeronautics Report No. 182. Pub. 
lished by National Advisory Committee for Aeronautics, 
City of Washington. 44 pp. 

This collection of data on airfoils, which has been made 
from the published reports of a number of leading aero- 
dynamic laboratories of this Country and Europe, is pre- 
sented here in a uniform series of charts and tables suitable 
for the use of designing engineers and for purposes of gen- 
eral reference. 

The absolute system of coefficients has been used. Each 
airfoil section is given a reference number, and the test 
data are presented in the form of curves from which the 
coefficients can be read with sufficient accuracy for designing 
purposes. The dimensions of the profile of each section are 
given at various stations along the chord in per cent of the 
chord, the latter also serving as the datum line. When two 
sets of ordinates are necessary, on account of taper in the 
chord or the ordinate, those for the maximum section, at 
center of span, are given on the individual-characteristic 
sheets, while those for the tip section are given in separate 
tables. Where the ratio of the ordinate to the chord re- 
mains constant, the one set of ordinates applies to both the 
center and the tip section. The shape of the section is also 
shown with reasonable accuracy to enable one to visualize 
more clearly the section under consideration, together with 
its characteristics. 


FURTHER NOTES ON THE DESIGN OF WING Spar SEcTIONS. By 
Edward P. Warner. Published in Aviation, April 7, 1924, 
p. 358. 

The author refers to an article published by him in 1922 
in which he outlined a simple method of approximating to 
the sectional area required for a wing spar of a known depth 
and subjected to a known bending-moment and compression. 
The present paper discusses objections that have since been 
advanced concerning (a) the omission of any allowance for 
the effect of buckling of the spar and (b) the neglect of the 
form factor in selecting the allowable bending-stress to be 
used. 


THE EFFECT OF SLIPSTREAM OBSTRUCTIONS ON AIR PRO- 
PELLERS. By E. P. Lesley and B. M. Woods. National 
Advisory Committee for Aeronautics Report No. 177. Pub- 
lished by National Advisory Committee for Aeronautics, 
City of Washington. 24 pp.; 5 tables; 15 illustrations. 
This report describes an investigation to determine the 

effect of slipstream obstructions on air propellers. The screw 


(Continued on p. 20) 
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are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
CORPORATION 
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This unexpected test of Delco equipment was also a test of the 
resistant, dielectric, and mechanical strength of Bakelite—as 
the writer states, “we installed this starter and generator in 
another Hudson car and found that it worked absolutely per- 
fect in every way.” 


This test is convincing evidence of the stability of Bakelite, 
the insulation Delco employs in important parts to assure posi- 
tive functioning of the complete unit. 


In addition to the many other valuable properties of Bakelite, 
its dependability in molded, laminated, or other form, is an 
outstanding characteristic of this unique material. 


Perhaps you would like to know more of this “Material of a 
Thousand Uses,” and just how you may apply it to your 
product. The Bakelite Research Laboratories are at the dis- 
posal of manufacturers seeking cooperation in developing new 
applications of Bakelite. 


Send for Gur Booklet P 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 
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The Electrolysis Boards where brass 
Scovill Mfg. Co. 


is analyzed in the Laboratory of 


LABORATORY TESTED BRASS 


Our chemists and metallurgists check up 
the composition of our alloys for the 
same reason that our mechanics gauge 
the work during the various stages of its 
manufacture. 


The use of dependable, uniform raw ma- 
terials makes it possible to obtain quan- 








tity production on a quality basis—at a 
profit. 

Brass or Brass Goods—which? 

come MATERIALS of PRECISION ey 
Brass Sheet, Rod Cap & Mach. Screws 
Bronze Wire, Tubing Automotive Parts 


Nickel Silver Reflector Brass Fasteners, Misc. 


SCOVILL MANUFACTURING COMPANY 


Main Office, Mills and Factories—Waterbury, Conn. 


SALES OFFICBDS 


Penna. Bldg., Philadelphia 280 Broadway, New York 
10 High St., Boston 1213 W. 8rd St., Cleveland 
149 California St., San Francisco 


ESTABLISHED 1802 


ISCOVILL 





MANUFACTURING COMPANY 


Member, Copper and Brass Research Association 
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propeller on an airplane is usually placed near other objects 
and hence its performance may be modified by them. Re. 
sults of tests on propellers free from slipstream obstructions 
both fore and aft are therefore subject to correction for the 
effect of such obstruction, and the purpose of the investiga- 
tion is to determine the effect upon the thrust and the torque 
coefficients and the efficiency, for previously tested air pro. 
pellers, of obstructions placed in the slipstream, inasmuch 
as the previous tests had been conducted under somewhat 
ideal conditions that are impracticable of realization in flight, 


The plan of the study originally included the use of obstrue- 
tions representative of the nose of the fuselage, of radiators 
or of other parts of an airplane structure, but a considera. 
tion of the wide variety of forms thus defined led to the 
selection of simple geometrical forms for the initial jp- 
vestigation. Such forms offered the advantage of easy exact 
reproduction at another time, or in other laboratories, and it 
was believed that the effects of obstructions usually en- 
countered might be deduced or surmised from the effects of 
the ones chosen. 


ALCOHOL-GASOLINE MIxTuRES. By A. C. Zimmerman. Air 
Service Information Circular No. 450. Published by Chief 
of Air Service, City of Washington. 3 pp. 

The purpose of the study is to investigate some of the 
properties of mixtures of aviation gasoline and 198-proof 
alcohol that has been denatured with 1 per cent of aviation 
gasoline. The material and the procedure are described and 
the results are discussed. The conclusions are stated as 
follows: 

The approximate percentage of the two constituents 
in the alcohol-aviation gasoline mixtures can be readily 
determined by the specific gravity or by adding an 
equal quantity of distilled water to the fuel. 

The presence of varying percentages of water caused 
immiscibility of the alcohol and gasoline. The amount 
of water necessary to bring about this separation in- 
creases slightly with the amount of alcohol present. 

Two per cent of water added to a 30-per cent alcohol- 
70-per cent gasoline mixture effects a practically com- 
plete separation at 70 deg. fahr. Three and one-half 
per cent of water is necessary in a 50-50 mixture at 
this temperature. 

Some idea as to the percentage of alcohol present 
can be gained by examination of the distillation curve 
of the mixture, since, as would be expected, an appre- 
ciable flattening of the curve results when alcohol is 
added. 

AN INVESTIGATION OF THE MAXIMUM TEMPERATURES AND 
PRESSURES ATTAINABLE IN THE COMBUSTION OF GASEOUS 
AND Liquip Fuets. By G. A. Goodenough and G. T. 


Felbeck. Published in Illinois Engineering Experiment 
Station Bulletin No. 139. 158 pp.; 27 illustrations; 36 
tables. 


The following excerpts from the introductory section of 
the bulletin will serve to show the problem proposed for in- 
vestigation, the data required and the plan and the scope 
of the discussion. 

Certain chemical reactions that are associated with 
high temperatures possess great technical importance. 
Among these, especially interesting to the engineer, 
are the combustion reactions such as occur in boiler 
practice, in the internal-combustion engine, in the gas 
producer and in the oxy-hydrogen and the oxy-acetylene 
flame. 

Reactions at high temperatures present certain 
phenomena that have not received the attention they 
deserve from engineers. The reaction energy, that is, 
the available work of the reaction, is not generally 
the exact equivalent of the heat of reaction; however, 
this fact is not always recognized. Again, at high 


(Continued on p. 22 
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The Public Has Spoken on Balloon Tires 


The motoring public is demanding the comfort of 
low air pressure—from 25 pounds to a little over 30 
pounds. 

Regardless of individual opinion, we must accept 
these low pressures as the basis of what actually 
will occur when the car owners inflate their tires, 
whether oversize, semi-balloons or full-size balloons. 

Nothing less than the genuine full-size Balloon 
cross-sections (4.40”—5.25”—6.20" and 7.30”) will 
give full mileage at these low pressures. 

About a year ago, after two million tire miles of 
test driving, Firestone approved and marketed the 
first full-size Balloon Gum-Dipped Cord. 

Now a total of four million test miles have passed 
under the observation of our Development Depart- 


Most Miles per Dollar 


ment — more than 20 leading auto manufacturers 
have adopted full-size Balloons as standard or op- 
tional equipment—thousands of car owners in the 
field are changing their high pressure tires and 
wheels to full-size balloon equipment. 

All this experience applauds and endorses without 
change the balloon tire cross sections and construc- 
tion adopted by Firestone a year ago. 

Our observations and computations cover tests of 
mileage, car control, road grip, gas consumption, 
power, acceleration, etc., and we believe are invalu- 
able to automotive engineers who are using or con- 
sidering using balloon tire equipment. 

This data is at the disposal of automotive engi- 
neers who are interested. 


FACTORIES: 
AKRON, OHIO. 
Hamilton, Ont. 


irestone 


BALLOON GUMDIPPED CORDS 
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Trifles and Perfection 


“Trifles Make Perfection But» Perfection Is 
Nothing more true was ever penned. 
attention to trifles that perfection in 
proximated and this attention 
of manufacture. 

Hinkley Engines were designed well in advance of standard 
practice and when they were first introduced to the engine 
using world the universal construction of many builders was 
tight-head cylinders, splash feed lubrication, mushroom tap- 
pets, two bolt connecting rods, and other similar methods. 

Hinkley Engines were in the lead then, and they have re- 
tained that lead today. They have consistently and steadily 
improved; not in design because the design was always funda- 
mentally right; but in details. Every improvement has tended 
to make the engine more efficient, more economical, more 
powerful, and longer lived. 

Our power curves show that we have succeeded in securing 
larger power output from identical cylinder bores than some 
of our contemporaries who lack the inclination, the informa- 
tion, or the trained personnel to give to details the attention 
which is necessary to secure maximum performance. 


We have discovered that it is the ultimate user of Hinkley 
Engines whom we must please and all of the things we do to 
make Hinkley Engines better are dictated with the idea of 
making them easy to run, easy to service, and ready to per- 
form their full duty at all times. 

The dominant thought in this organization is that Hinkley 
Engines must be the best engines that Brains, Money, Machin- 
ery and Man can produce and to this end we have assembled 
a highly trained, intelligent, conscientious group of heavy duty 
engine specialists whose daily aim is the production of a fin- 
ished engine worthy of bearing a Hinkley name-plate. They 
believe this label to be the blue ribbon of the engine world. 


No Trifle.” 
It is only by constant 
engine building is ap- 
must be given at every stage 


You are invited to avail yourselves of our facilities for 
producing your requirements in Heavy Duty Automotive 
Engines. 

Model 300—3%4 x 5'%4 Model 200—4! x 5'/ 
400—4 x 5'%4 100—434 x 6 
500—4'4, x 5!/2 1700—5 x 6 


For Trucks, Tractors, Rail a. agg Industrial Uses 


HINKLEY MOTORS, Inc. 


P. O. Box 839 
DETROIT, MICH. 
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temperatures a reaction cannot proceed to completion 
but must halt when the constituents attain a state of 
equilibrium. The maximum temperature that can be 
attained is thus definitely limited by the law of chem- 
ical equilibrium. 

The problem proposed for investigation is, there- 
fore, the following: first, to investigate the conditions 
of equilibrium and establish the necessary equilibrium 
equations; and, second, to incorporate these equilibrium 
equations into a formulation by which the maximum 
temperature resulting from the combustion of a fuel 
under predetermined conditions may be calculated. 

The constants in the equilibrium equations involve 
certain thermal data, namely, the heat of combustion 
and the specific heats of the various constituents. The 
accuracy of the equilibrium equations depends, there- 
fore, in the first instance, on the accuracy of these 
thermal data. The available experimental evidence on 
the specific heats of various constituents has been ex- 
amined critically, and the discussion is given in Ap- 
pendix I. In the same way the experimental evidence 
on heats of combustion is reviewed in Appendix II. 
One constant in the equilibrium equations is independ- 
ent of thermal magnitudes, and its determination re- 
quires a chemical analysis of a gas mixture in the 
equilibrium. state. In Appendix III, the chemical data 
for various reactions are assembled, and the unknown 
constants are determined for such reactions. 

A brief resume of the important laws of gas mix- 
tures is given in Chapter II. Then in Chapter II] 
follows the general theory of chemical equilibrium and 
the derivation of the equilibrium equations for various 
reactions. In Chapter IV the energy equation is de- 
veloped, and the method of solving the system of 
equations for the maximum temperature is shown. 
With this section the theoretical discussion is com- 
pleted. The remaining sections are devoted to com- 
parisons and applications of the theory. 


STRENGTH OF MIXTURE HAS MARKED EFFECT ON ENGINE TEM- 
PERATURE. By C. B. Dicksee. Published in Automotive 
Industries, March 6, 1924, p. 566. 

Stating that there seems to be inadequate realization of 
the influence that mixture proportion has upon tempera- 
ture, the author proposes to analyze the mixture upon which 
the engine usually operates and to illustrate by experi- 
mental figures how any change of mixture proportion in- 
fluences the temperature of the engine. 

The following factors that influence the temperature of the 
gases within the cylinder are discussed: (a) the quantity of 
heat liberated during combustion, (b) the weight of gases 
by which this heat is absorbed, (c) the specific heat of the 
products of combustion and (d) the heat lost to the cylinder- 
walls during combustion. The quantity of heat liberated 
during combustion is shown to be a function of the mixture- 
strength, as is also the weight of products by which the 
heat is absorbed. The specific heat of the products of com- 
bustion, although not capable of accurate determination, is 
known to increase with the temperature; and the quantity 
of heat lost during combustion, it is stated, will be some 
function of the temperatures reached while this process 1!s 
going on. Detonation is discussed as a function of the rate 
of flame propagation. 

Experiments are described and observations are tabulated 
to show the interdependence of combustion and engine tem- 
perature, and the author states that when any engine 
temperatures are quoted the mixture-strength must be given 
also, if a comparison is to be made. The practice of quoting 
mixture-strengths based upon the assumption of 100-per 
cent volumetric efficiency is condemned as being entirely 
misleading. 


(Continued on p. 24) 
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Ball Bearings on Motor Buses 


Mean Uninterrupted Service — Lower Upkeep 


OLTS of uneven roads, hill climbing, 

numerous stops and starting with heavy 
loads—all these factors are encountered 
by motor buses, with consequent strains 
to engines, clutches, transmissions, differ- 
entials and other rotating parts. 

If plain bearings are used at the vital 
power points the wear caused by friction 
is soon reflected in lower operating efh- 
ciency, frequent adjustments, costly re- 
pair bills and non-productive layups. 


SKF marked ball bearings on motor 
bus mechanisms withstand severe service 
) 


THE SKAYEF BALL 


without undue heating and wear as the 
sliding friction of plain bearings is re 
placed with the true rolling motion of 
hard steel balls between hardened races 
of steel, insuring smooth and efficient 
operation under all conditions and more 
comfortable riding for passengers. 


If you are interested in reducing oper- 
ating costs and securing uninterrupted 
service from your automotive equipment, 
our engineers will gladly submit recom- 


mendations to meet your specific bearing 
requirements. 


BEARING COMPANY 


Supervised by & KF INDUSTRIES, INC., 165 Broadway, New York City 
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T on exists between 
North East Branches and authorized 
Service Stations insures complete distri- 
bution of North East service parts 
throughout every section of the globe. 


Each North East Branch keeps the Ser- 
vice Stations in its territory fully stocked 
with all parts essential for prompt. and 
effective service. The Service Stations 
in turn catry on this distribution still 
further in the sections they serve. 


With this universal distribution of parts 
through the North East Service organ- 
ization, Genuine North East Service 
Parts are obtainable wherever North 
East equipped cars are in use. 


NoatH East Execraic Co. 


ROCHESTER, N. Y. 
Manufacturers of Automotive Equipment for 
Reo Yellow Coach 
Coach Berliet Fay & Bowen 
Yellow Sleeve Valve Engine White Four Wheel Drive 


Hole Mfg. Co: Delage Yellow Cab 
Phila Motor Coach Sterling Marine Engine 


Official “North East Service Organization 


Noatn East Sesvice inc. 


USE ONLY Cezize SERVICE PARTS 
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FACTORS IN FuEL Economy. Published in The Autocar 
Jan. 4, 1924, p. 17. ' 
This paper contains an account of an analytical investiga. 

tion indicating the causes of good or bad mileage per gallon, 
illustrating the influence of certain carbureter and other 
adjustments, showing to some extent how the fuel consump. 
tion is affected by agencies outside the car itself, and, finally, 
demonstrating what a very great influence is exercised by 
the driver upon the distance that is obtainable from a given 
gasoline supply. 

A brief summary of the requirements of maximum fuel 
economy includes the following: (a) avoid sudden accelera- 
tions, (6) maintain an even speed, (c) keep ignition ad- 
vanced as far as possible, (d) avoid high engine revolutions 
on low gears, (e) “dead” weight has more effect on extrava.- 
gance than has “live” weight and (f) imperfect contact- 
breaker points lead to fuel extravagance. The most eco- 
nomical speed was found to be 25 m.p.h. With reference to 
the effect of tire pressure it was stated that at 80 lb. pres- 
sure the maximum speed was slightly reduced, the fuel 
consumption was increased and there was complaint of dis- 
comfort over the bumps. A pressure of 40 lb. was found 
to be the most comfortable, and proved, at 20 m.p.h., to be 
the most economical. At the higher speeds 60 lb. pressure 
gave better fuel-consumption. The pressure was altered only 
in the rear tires, the front tires being kept at about 45 lb. 
each, in all the runs. 

RESISTANCE OF VARIOUS ALUMINUM ALLOYS TO SALT-WATER 
CORROSION. By D. Basch and M. F. Sayre. Published in 
Mechanical Engineering, April, 1924, p. 199. 

Believing that a handicap to the increased use of aluminum 
has been the lack of reliable information as to its resistance 
to deterioration in service, the authors conducted an in- 
vestigation that took up first the general properties of the 
alloys and then the effect of corrosion under salt-spray con- 
ditions analogous to service on shipboard. This paper de- 
scribes the apparatus used in the tests, the methods employed 
and the results obtained. It appears from the investigation 
that corrosion troubles hitherto experienced with aluminum 
alloys have been due to the use of unsuitable alloys and are 
not attributable to the inherent properties of the aluminum 
itself. Bases used in rating corrosion in the investigation 
are these four:. appearance, gain in weight, depth of corro- 
sion and per cent loss of strength. The study brought out 
the interesting fact that the range in rate of corrosion as 
between the different alloys is very wide, some alloys de- 
teriorating more than 30 times as fast as others. The figures 
obtained from these tests contradict the idea that the corro- 
sion resistance of aluminum alloys is in some way related to 
the tensile-strength; that is, that the high-tensile-strength 
alloys show a higher resistance to corrosion than those of 
low tensile-strength. 

METALLURGICAL DATA ON STAINLESS STEELS. By H. H. 
Abram. Published in Chemical and Metallurgical En- 
gineering, March 17, 1924, p. 430. 

This paper gives the results of a careful investigation of 
the properties of stainless steels and tells how the properties 
most desired in any particular case may be obtained by heat- 
treatment. Tables show the chemical composition of stain- 
less steels, the results of Brinell hardness tests after various 
rates of cooling and the results of mechanical and tensile 
tests of stainless steels in the oil-hardened and tempered 
condition. 

Specimens of the steels in various heat-treated conditions 
were subjected to weather and to sea-water trials. General 
conclusions are formulated with reference to the anti-corro- 
sive properties of specimens of different composition and con- 
dition. For example, under all circumstances the low- 
carbon steels had the greater resistance to corrosion, and 
the fully-hardened specimens resisted corrosion better than 


(Concluded on p. 26) 
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HIS ‘‘arrow form’’ mark is a symbol of a better 


e ® 
Bearing performance in which the simultaneous 
Si ni forces of radial and thrust loads are better met. 
It is an emblem of Bearing dependability by means of 
which we propose to remind you of the good design, 
the fine workmanship and the scientifically chosen 


alloy steel which make possible the Bearing whose 
performance it symbolizes. 


It is a mark of manufacturing integrity which will 

flash to you the goodwill of the organization through 

whose carefully directed efforts the better Bearing is 
: produced. 
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THE GILLIAM MANUFACTURING CO., 
CANTON, OHIO. 
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More Than Two 
Decades Ago 


In the days of the Oldsmobile 21 years ago 
—Hayes began its career. At the time of 
the formation of the company all of Hayes 
product was furnished to the Olds Motor 


Works, 


Below is shown one of the many Toggle 
Presses: which are used in the production 
of Deep Drawn Stampings—such as Cowls, 
Seat Panels, Fenders, etc. 


Hayes Manufacturing Co. 
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those in the tempered or annealed condition. Also, spray- 
ing with sea-water resulted in greater corrosion than did 
exposure to the weather; but whatever the condition of heat. 
treatment of surface finish, stainless steels were much 
superior in their anti-corrosive properties to ordinary carbon 
or low-percentage alloy steels. 


RECENT OBSERVATIONS REGARDING THE CORROSION, CLEANSING 
AND PROTECTION OF ALUMINUM. By H. A. Gardner. Pyb- 
lished in Mechanical Engineering, April, 1924, p. 206. 
The opinion is expressed that regardless of the type of 

aluminum or aluminum alloy used, a protective coating is 
advisable to secure the greatest resistance to exposure around 
salt water. The qualities of various protective coatings 
are discussed. Cleansers for aluminum alloys receive con. 
sideration from the viewpoint of their possible corrosive 
effect upon the metal, and suggestions are given for making 
the cleansing process more efficient. Results of corrosion 
tests on aluminum and aluminum alloys are tabulated. 


EDUCATION OF PEDESTRIANS NEEDED TO LOWER TRAFFIC 
Hazarps. By A. B. C. Hardy. Published in Automotive 
Industries, March 27, 1924, p. 705. 

In this article the following suggestions are offered as 
useful in reducing traffic difficulties: 
(1) National coordination of traffic laws so that drivers 
will be governed by but one set of rules 
(2) Designation for automobile use of certain streets 
that have no street-car traffic 
(3) Discouraging the driving of automobiles on prin- 
cipal city thoroughfares that carry heavy street 
car traffic. This can be done by eliminating 
right and left-hand turns at each corner 
(4) Detailing traffic policemen at all important inter-. 
sections in the city and at important road cross- 
ings out of the cities on week-ends and holidays 
(5) Enforcement of the old rule, both in and outside 
cities, that slow-moving vehicles must keep to 
to the right of the road 
The author urges the need for education and plenty of it 
as the remedy for traffic accidents. 


THE GRAPHICAL SOLUTION OF HELICAL GEAR PROBLEMS. By 
Franz Szabo. Published in American Machinist, March 13, 
1924, p. 391. 

A graphical method is outlined in this article whereby 
helical gear problems can be solved with a considerable 
Saving in time, the results beng accurate enough to eliminate 
nearly all trial calculations. The purpose of the article, it 
is stated, is not to do away with the mathematical solution of 
helical gear problems nor to recommend any specific tooth 
helix angle for a set of given conditions, but merely to 
eliminate most of the preliminary tedious trial calculations 
where such are necessary and to reveal, or make at once 
known by diagrams, rules and conditions otherwise not easily 
seen beforehand. In using this graphical method, it is 
necessary to consider the tooth helix angles with respect 
to direction of rotation, and direction and magnitude of end- 
thrust of the gears, to see if they are practical, as is the 
case in the making of calculations. After outlining the 
method, the author says that, although it may at first seem 
complicated, once the principle is understood it is easy t 
see in one’s mind most of the possible conditions shown by 
the diagrams, even without drawing them. 

TootH BEARING CONTROL FOR SPIRAL BeveEL GEARS. BY 
Charles H. Logue. Published in American Machinist, 
April 10, 1924, p. 549. 

The importance of the position of the bearing along the 
length of the teeth is stressed. Pinion inclination is dis 
cussed as furnishing a definite means for measuring and 
controlling the proportional thickness of the teeth or of heel 
or toe bearing positions. The design and the operation of 4 
gear-testing machine are described. 
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Persuasive or convincing sales- 
manship may secure an order for 
die-castings. But the purchaser 
does not become a customer in 
the true sense until he has proved 
the worth of that which he has 
bought. 


Quality must back up salesman- 
ship — if the “repeat orders” 
which are so desirable are to be 
expected. 


When an order for Doehler Die- 
Castings is received, the con- 
tinued efforts of the Doehler 
engineering, metallurgical and 
production organizations are con- 
centrated upon delivering to the 
buyer castings of a quality which 
will make him a permanent cus- 
tomer. 
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Personal Notes 
of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 





Rodger Birdsell, who was formerly research engineer for 
the Bureau of Standards, City of Washington, has been ap- 
pointed special equipment engineer for the Racine Radiator 
Co., Racine, Wis. 


C. F. Blue, Jr., has been elected a director and vice-presi- 
dent of the Climax Molybdenum Co. of New York, and will 
make his headquarters in Pittsburgh. He was formerly 
president of the Carbon Steel Co., and also vice-president 
of the Pittsburgh Iron & Steel Foundry Co., both of Pitts- 
burgh. 


H. L. Brunger has severed his connection with the Vulcan 
Plow Co., Evansville, Ind., where he was works manager. 
His plans for the future have not been announced. 


John M. Chappuis has accepted a position as mechanical 
draftsman for E. W. Bliss Co., Brooklyn, N. Y. 


J. Coapman has become associated with the International 
Gear Co., Cleveland. 


E. Y. Davidson, Jr., illuminating engineer for the Macbeth- 
Evans Glass Co., Pittsburgh, has been transferred to the 
Eastern division of the company at Charleroi, Pa. 


A. M. Dean has become associated with the General Chem- 
ical Co., New York City. Prior to this he was engineer for 
the Swan Carburetor Co., Cleveland. 


J. W. DeCou recently resigned as vice-president and gen- 
eral manager of the Fairfield Mfg. Co., Lafayette, Ind., to 
become associated with the Fageol Motors Co., Oakland, Cal. 


A. L. Doerr, manager of the transportation division of the 
Star Motor Co. of California, Oakland, has resigned. No 
announcement has been made of his future plans. 


Harry H. Gildner who was formerly in charge of the Chi- 
cago office of the Timken Roller Bearing Co., Canton, Ohio, 
has been made manager of the industrial division of the 
company, with headquarters at the main office. 


Sidney G. Harris is now associated with the fleet depart- 
ment of the R. M. Hollingshead Co., Brooklyn, N. Y. Previ- 
ously he attended the Polytechnic Institute of Brooklyn. 


James S. Henry, who was until recently draftsman and 
tool designer for the Peerless Motor Car Co., Cleveland, 
is now connected with the engineering department of the 
Garford Motor Truck Co., Lima, Ohio. 


Robert J. Hoffman, general manager of the Speedway 
plant of the Prest-O-Lite Co., Inc., Indianapolis, and the 
battery and small tank departments’ sales and general oper- 


(Continued on p. 4) 
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CLASS, STRENGTH AND DURABILITY, ROUNDNESS 
AND TRUENESS possessed in the SMITH EXPANDED AUTO- 
MOBILE WHEEL, for balloon and standard sized tires are incom- 


parable and non-competitive. 


We are makers of approximately 70% of all metal truck wheels 
made and sold in America. Our new line of light, speed truck pneu- 
matic wheels is also fast coming to the fore. 


Smith Expanded Wheels help sell motor vehicles, whether pas- 
senger cars or trucks. They are the wheels of the future! 


SMITH WHEEL, INC. 
SYRACUSE, N. Y. 
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ations, has been elected vice-president of that organization, 
Since 1914 he has been associated with the Linde Air Prod. 
ucts Co, and the Prest-O-Lite Co., both subsidiaries of the 
Union Carbide & Carbon Corporation, in various capacities, 


J. C. Hooker is no longer service salesman for the Stratton. 
Bliss Co., New York City, but has joined the automobile 
department of the Fireman’s Fund Insurance Co., San Fran- 
cisco, and is located at its New York City office. 


Prof. H. S. Hower, who was previously director of research 
for the Macbeth-Evans Glass Co., Pittsburgh, has become 
associated with the Carnegie Institute of Technology, Schen. 
ley Park, Pittsburgh. 


E. F. Ingals, 2nd, has become associated with Carpenter & 
Gluck, Chicago. 


F. E. H. Johnson has accepted a position as service-man- 
ager for the Noyes Buick Co., Boston. 


J. T. Keller is no longer manufacturing executive for the 
Chevrolet Motor Co., Detroit, but has been appointed general 
manager of the General Motors of Canada, Ltd., Oshawa, 
Ont., Canada. 


J. A. Kraus, who has been advisory and chief engineer of 
the Garford Motor Truck Co., Lima, Ohio, for the past 10 
years, has resigned. No announcement has been made of 
his future plans. 


Howard G. Leonard has been appointed district sales en- 
gineer for the Gall Auto Specialty Co., Denver, with head- 
quarters in Albuquerque, N. M. 


Fred Luker, who has formerly experimental engineer, in 
charge of the dynamometer room of the A. C. Spark Plug 
Co., Flint, Mich., has joined the engineering department of 
the Hupp Motor Car Corporation, Detroit. 


George C. McMullen has been appointed district manager 
of sales on the Pacific coast for the Timken Roller Bearing 
Co., Canton, Ohio, with headquarters at San Francisco. He 
was until recently manager of sales of the industrial bear- 
ings division of that company and located at Canton. 


R. D. MacMillen, who was previously director of sales and 
service for Albert Frank & Co., New York City, has become 
affiliated with Barton, Durstine & Osborn, also of New York 
City. 


J. F. Merkel has been made mechanical engineer for the 
G. R. S. Products, Inc., Albany, N. Y. Until recently he held 
a similar position with the Cyclemotor Corporation, Roches- 
ter, N. Y. 


Fred C. Meyer is no longer stock clerk for the Uppercu 
Cadillac Corporation, New York City, but has accepted a 
position as salesman for the Nash Sales Corporation, Hack- 
ensack, N. J. 


Julius H. Moritz has severed his connection with the Gar- 
ford Motor Truck Co., Lima, Ohio, where he was draftsman. 
His plans for the future have not been announced. 


Glenn Muffly is engaged in commercial research laboratory 
work on his own account at 508 South Dearborn Street, Chi- 
cago. Previous to this he was sales manager for the Lees- 
Bradner Co., Cleveland. 


(Concluded on p. 6) 
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BALL BEARINGS 


For Lighting Generators 


and 
Ignition Apparatus 


What shall it profit a manufacturer 
if he save a few cents or a few dol- 
lars on the purchase of a cheap part, 
and lose a customer through poor 
performance? 


Magnetos and lighting generators 
with “NORMS” Bearings continue— 
through years of changing standards 
—to be standard equipment on cars 
and trucks of the better class. Sim- 
ply because— 


Service records prove that magnetos 
and lighting generators with "NORMS 
Precision Ball Bearings, run more 
quietly, last longer. 






A booklet will be sent on request. 
And our engineers will welcome 
an opportunity to work with yours. 









THE NYRMA CUMPANY 


VF AMERICA 
Anable Avenue 
Long Island City New York 
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C. C. Ostrom, who was formerly vice-president and sales 
manager of the Pennsylvania Forge Co., Bridesburg, Phila. 
delphia, has entered into a partnership to be known as 
Esslinger & Ostrom, Philadelphia. 


F. E. Queeney has been appointed New York district man- 
ager for the Commercial Truck Service Corporation, Philg- 
delphia. 


Robert H. Reid, who previously was associated with the 
Master Motor Corporation, Chicago, has been made genera] 
manager of Harold Bradley & Co., also of Chicago. 


Irvin F. Richardson recently severed his connection with 
the Vacuum Oil Co., Boston, as automotive engineer, to 
accept a position with the Maxim Motor Co., Middleboro, 
Mass., as sales engineer. 


Nicholas G. Rost has become secretary and general man- 
ager of Argus Association, Inc., New York City. He was 
previously affiliated with the Climax Engineering Corpora- 
tion, Clinton, Iowa, as executive assistant. 


C. R. Schuler, who for the past 9 years has been chief en- 
gineer of the Midwest Engine Co., Indianapolis, has been 
appointed sales engineer for the Hinkley Motors, Inc., Ecorse, 
Mich. 


Walter C. Willard has become affiliated with the Vacuum 
Oil Co., and is working under the direction of the Western 
division manager in Detroit. 


A NEW PANEL 


Combining the Nagel Am- 
meter, Nagel Oil Gauge and 
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performance. Nagel stand- 
ards are maintained in the 
neat and attractive panel as 
well as in the instruments. 
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UADRUPLED mileage with one-quarter the cus- ’ 
tomary regrinds, is the story speedometers tell , 
of the “indestructible” Thompson Silcrome valve. 


Essential in achieving the product that sets a new 
“valve mileage” standard was, of course, the prelim- 
inary discovery of the alloy from which the first 
experimental valves were made. But of equal 
importance was the long, exhaustive process of 
adapting the original alloy to its best use as a vital 
engine part. , 


lum 


This manufacturing lore is the heritage of the orig- 
inators of the Thompson Silcrome valve. It is also 
the safeguard of those who specify “Thompson 
Silcrome” for standard equipment. No valve, service 
and source considered, is so moderately priced. 


THE STEEL PRODUCTS COMPANY 


Also manufacturers of king, shackle and tie rod bolts, tappets, 
drag links, starting cranks, and brake rod assemblies 


MAIN PLANT MICHIGAN PLANT 
CLEVELAND DETROIT 


sa», THOMPSON 


a trail-breaker ; 


ee" SILCROME 
VALVES 
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; ie designing for balloon equipment, the 
steering problem becomes a paramount 
consideration. Some manufacturers are 
solving it with this specially designed 
Bock steering-pivot bearing. 


The difficulties seemingly inherent in this 
application are done away with by the use 
of this multi-roller bearing of chrome 
nickel steel, the Bock D Type. 


We guarantee easier steering. May we 
send samples for testing? 


THE BOCK BEARING COMPANY, Toledo, Ohio 


BOC K 


Quality TAPER ROLLER 


BEARINGS 
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Notes and Reviews 


This column, which is prepared by the Research Depart- 
ment, gives brief items regarding technical books and articles 
on automotive subjects, As a general rule, no attempt is 
made to give an exhaustive review, the purpose being to indi- 
cate what of special interest to the automotive industry has 
been published. 





THE EFFECT OF WIND-TUNNEL TURBULENCE UPON THE Foregg 
MEASURED ON MODELS. By W. L. LePage and J. T. Nichols, 
National Advisory Committee for Aeronautics Technica] 
Note No. 191. Published by National Advisory Committee 
for Aeronautics, City of Washington. 13 pp. 


Tests are described that were undertaken to find the effect 
of turbulence in the air stream upon the lift and drag forces 
measured on models in the 4-ft. wind tunnel at the Massa. 
chusetts Institute of Technology. Maximum lifts and mini. 
mum drags were measured on Gottingen-387 and R.A.F.-15 
airfoils, minimum drag on a streamlined strut and the static 
pressure gradients for different conditions of turbulence, 

The results show that the scale of the turbulence, as de. 
fined in this report, has a marked effect upon the measured 
forces on models tested in the tunnel as well’as on the pres. 
sure gradient, and it is recommended that further investiga- 
tion of the phenomena be made with the aid of smoke and 
small wind vanes. 


THE AERODYNAMIC FORCES ON AIRSHIP HULLS. By Max M. 
Munk. National Advisory Committee for Aeronautics Re 
port No. 184. Published by National Advisory Committee 
for Aeronautics, City of Washington. 20 pp. 

A new method is described for making computations in 
connection with the study of rigid airships, which was used 
in the investigation of the Navy’s ZR-1. It presents the 
general theory of the air forces on airship hulls of the type 
mentioned, an attempt having been made to develop the re. 
sults from the very fundamentals of mechanics. 

The introductory part of the paper discusses the general 
properties of aerodynamie flows, comprising velocity poten- 
tial, air pressure, kinetic energy and momentum. The main 
portion of the study is concerned with such topics as straight 
motion, circular path, distribution of the aerodynamic forces 
and a comparison with a model test. The concluding section 
contains remarks on the required size of the fins, the airship 
in circular flight and the aerodynamic forces on an airship 
flying through gusty air. 


COMPARING THE PERFORMANCE OF GEOMETRICALLY SIMILAR 
AIRPLANES. By Max M. Munk and Edward P. Warner. 
National Advisory Committee for Aeronautics Technical 
Note No. 190. Published by National Advisory Committee 
for Aeronautics, City of Washington, 27 pp. 

This paper deals with the model rules relating to aeronau- 
tical problems and shows how the characteristics of one air- 
plane can be determined from those of another airplane of 
different weight or size and of similar type. If certain rules 
for the ratios of the dimensions, the weights and the horse- 
power are followed, a small low-powered airplane can be 
used for obtaining information as to performance, stability, 
controllability and maneuverability of a larger prototype and 
vice versa. 

METALS USED IN AIRPLANE CONSTRUCTION. 
Published in 


illustrations. 


By F. O. Carroll. 
The Iron Age, April 24, 1924, p. 1203. 6 


After a brief outline of the present development of metals 
in the construction of aircraft, this article discusses the ad- 
vantages and disadvantages of the various metals, with their 
characteristics and properties, their principal uses and ex 
amples of their application. First, steel and wood are com- 
pared as material for the construction of the main structural 
members of an airplane, and duralumin is next considered. 
The lightness and the strength of duralumin are discussed, 
as well as its property of increasing in strength and hardness 
with age and its resistance to corrosion. The point is made 


(Continued on p. 10) 
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How Know a Good Bumper? 


WHAT IS A 
GOOD BUMPER? 


A good bumper does not 
rust. Does not rattle. Is ac- 
curately attachable. Its fir- 
tings protect the frame. Bars 
are full width throughout 
their length. All of spring 
steel, oil tempered. Safe- 
guards car and passengers 
by thoroughly cushioning 
collisions. 


| Bu 


Efficiency in a bumper is told by 
maximum deflection and strength, 
with minimum weight. 


C. G. Spring Bumpers are designed to 
utilize all of the steel in absorbing 
collision blows. 


You do not carry superfluous weight 
when you equip with C. G. Bumpers. 
You only carry protection. 


For Sale by Car and Accessory Dealers 





THE C.G. SPRING & BUMPER COMPANY 
2660 EAST GRAND BOULEVARD, DETROIT 





NEW YORK — CLEVELAND — KALAMAZOO — CHICAGO 
(20) 


oil tempered 


MPERS 
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“It goes 
in the space” 


Acme Wire “goes in the space,” smoothly, 
easily, without any kinks or bulges. The last 
turn does not have to be forced and hammered 
into place. 


It goes in the space because it is uniform, 
free from lumps, bare spots, and other imper- 
fections. Its insulation is smooth, even, and 
of high dielectric strength. 


Back of ‘Acme Wire is a company that has 
pioneered in the development of fine silk- and 
cotton-covered enamel wire since the beginning 
of the magnet wire industry. 


Back of it, too, are years of investigation 
and research in developing wire that exactly 
meets winding conditions. Acme knows these 
conditions thoroughly, for in our own plant 
hundreds of thousands of coils are wound each 
year. 


The slightly higher cost of Acme Wire is 
returned many times over in the increased out- 
put of winders, the fewer rejected coils, and 
the longer life of windings. 


THE ACME WIRE CO., New Haven, Conn. 
NEW YORK CHICAGO CLEVELAND 


Acme 
Wire 


ACME WIRE PRODUCTS 
“Enamelite,” plain enameled Magnet Wire; “Cottonite,” 
Cotton-covered Enamelite; “Silkenite,” Silk-covered En- 
amelite; Single and Double Cotton Magnet Wire; Single 
and Double Silk Magnet Wire. We also have a complete 
organization for the winding of coils in large production 
quantities. 


ACME VARNISHED INSULATIONS 
Varnished Cambrics, Silks and Papers, Varnished Tapes 
in rolls; straight or bias. Varnished Tubing (Spaghetti). 


ACME RADIO SPECIALTIES 
Audio Transformer windings; Radio Frequency windings; 
Magnet windings for Head Sets; Enameled wire—especially 
the finest sizes, 40-44 B & S gauge; Silk and cotton-covered 
magnet wire; Enameled Aerial wire, single wire and stranded. 








Illustrated Catalog on request to Engi- 
neers, Purchasing Agents, Executives, 
and Operators. 
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that duralumin is not suitable for structural members, as fo 
example certain fittings, that take alternate repeated streg 
such as caused by vibration, since investigation shows that 
where the repetitions of stress have occurred 100,000,009 
times, the tensile strength is reduced to about one-fourth the 
original strength. Other metal alloys that are used to fabri. 
cate certain parts and fittings are carbon-nickel-steel, chro. 
mium-vanadium steel, manganese bronze and electron metal, 
which is a German alloy of about 90 per cent magnesium an 
10 per cent aluminum. Electron metal has the advantage of 
being only two-thirds as heavy as duralumin, but it is only 
about two-thirds as strong; it can be cast and in that state js 
very pliable, it being possible to double over the casting 18) 
deg. without cracking. 

The author mentions the following disadvantages of all. 
metal airplanes: 

(1) Any metal structure that is subjected to repeated 
alternate stresses will, in time, fail, and the main 
structural members of an airplane work under 
just this condition 

(2) Unlike the wooden airplane, the all-metal machine 
will usually give no warning whatever of any in- 
cipient failure 

(3) Unless the design of an all-metal airplane is cal- 
culated with extremely great care, it is liable 
to be much heavier than a similar wooden ma- 
chine; further, the designer is considerably more 
limited by the practical working limits of the 
material rather than by the actual stresses in 
the members, particularly out near the tail and 
in the wings 


INVESTIGATION OF THE Z-D PROCESS FOR TREATMENT OF LIGHT 
ALLOYS TO INHIBIT CORROSION, TO MINIMIZE POROSITY AND 
To EFFECT DESIRED PHYSICAL PROPERTIES. By A. C. Zim- 
merman and Samuel Daniels. Air Service Information 
Circular No. 448. Published by Chief of Air Service, City 
of Washington. 22 pp. 

The fact is stressed that the corrosion and porosity of 
light alloys have always been a source of concern in the 
functioning and the life of various parts of the airplane and 
more especially in connection with the fuel system. A process 
is described which consists successively in heating the metal, 
if a change in physical properties is desired; quenching 
in some medium; immersing in a warm aqueous solution of 
sodium silicate or water soluble silicates and, without wash- 
ing, baking. It is claimed that the process prevents the 
corrosion of aluminum and its alloys more effectively and 
efficiently than any other inorganic coating process, that it 
is cheaply and easily applied, and that it causes but minor 
changes in the dimensions and the weight of the metal. 


TORSIONAL STRENGTH OF NICKEL-STEEL AND DURALUMIN TUB- 
ING AS AFFECTED BY THE RATIO OF THE DIAMETER TO THE 
GAGE THICKNESS. By N. S. Otey. National Advisory Com- 
mittee for Aeronautics Technical Note No. 189. Published 
by National Advisory Committee for Aeronautics, City of 
Washington. 21 pp.; 15 illustrations. 

Since the ordinary torsion formula is based on elastic 
resistance to deformation, it is inaccurate for determination 
of ultimate stresses in thin-wall tubing subjected to torsional 
loads. It has been found that the torsional modulus of rupture 
varies with the ratio of the diameter to the gage thickness, 
and the object of this investigation is to determine the extent 
of these variations for nickel-steel and duralumin. 


LiGHT ALLOYS FOR PISTONS AND CONNECTING-Rops. By Leslie 
Aitchison. 


of Automobile Engineers, London. 35 pp.; 33 tables. 


In a brief introduction it is stated that light alloys as 4 | 


material for automobile pistons possess, when compared with 
cast iron, certain advantages and certain disadvantages. Be 
lieving that the former dutweigh the latter, the author thinks 


(Continued on p. 12) 
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WORLD WIDE 
SERVICE \ 


HE unfailing standard of 
quality that unceasingly 
characterizes Union Drawn Steel 
has placed its reputation high 
among users, large or small, 
throughout Europe and America. 


No detail for the prompt and 
proper care of your needs is lack- 
ing. Enormous manufacturing 
facilities comprising three large 
mills are prepared to handle the 
heaviest demands. Every require- 
ment in special analysis steel, in 
regular or special shapes, can be 
supplied. Large warehouses in 
five of America’s greatest cities, 
together with widely distributed 


sales offices, are at your command. 


These factors are a guarantee of 
punctual, dependable service, 
while precision in manufacturing 
and most careful inspection of 
every piece produced promise for 
you the same accuracy to detail 
that has stamped these products 


for 34 years. 





UNION DRAWN 
STEEL COMPANY 


BEAVER FALLS 7/7 PA 
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that some of the reasons for the neglect of these alloys by 
the automotive industry are due to comparatively incomplete 
information possessed by engineers regarding the materials 
that are available. The purpose of the paper is, therefore, 
to supply some relevant facts in regard to the variety of 
light alloys that are obtainable for use in automobile con. 
struction. The employment of light alloys for pistons is first 
discussed, followed by a consideration of their use for con. 
necting-rods. 

The discussion centers around an examination of various 
alloys with respect to the following attributes: (a) mechani- 
cal properties at ordinary temperatures, (b) mechanical! prop- 
erties at elevated temperatures, (c) machinability, (d) per- 
manence, (e) ease of production in a sound state, (f) thermal 
conductivity, (g) thermal expansion and contraction, (h) 
cost, (7) specific gravity, (7) melting range, (k) facility of 
running in a cylinder and (l) hardness to resist wear. 

The materials under consideration in this paper are the 
alloys of aluminum and magnesium. The general effect of 
the addition of copper is to raise the tensile-strength of 
aluminum, to reduce its ductility and to increase its specific 
gravity; the difference between the effect of equal propor- 
tions of copper and zinc does not appear to be great, except 
that the zinc-bearing alloys are rather more ductile. The 
silicon alloys are the lightest of all the binary alloys of alu- 
minum so far quoted, a fact that in itself makes them of 
particular interest. An alloy of aluminum, known as “Y- 
alloy,” contains copper, nickel and magnesium as its leading 
alloying elements, and is very similar to duralumin. It is 
probably the best alloy for pistons, but it requires heat- 
treating, and the expense of the operation is likely to be 
detrimental to its general adoption. 

Light alloys possess superior thermal conductivity, but they 
compare unfavorably with cast iron with respect to the co- 
efficient of thermal expansion, and this latter fact has a very 
marked effect upon the clearances to be allowed between the 
pistons and the cylinder walls. For purposes of comparison, 
a table gives properties of typical cast irons for pistons. 

In connection with the subject of thermal expansion, atten- 
tion is given to the idea that aluminum alloys “grow” con- 
siderably when they become heated in an engine. The author 
shows that the troubles that are thought to be due to “growth” 
are really due to warping, and he gives the remedy for this 
trouble. Between the rough and the final machining, the light- 
alloy piston should be heated to about 400 deg. cent. (752 
deg. fahr) ; an exposure for 2 or 3 hr. is strongly to be recom- 
mended, and very slow cooling is not at all a necessary 
adjunct to success. 

The temperature that limits definitely the working range 
of an alloy is that which causes the first melting of any part 
of the material; the melting of light alloys occurs at lower 
temperatures than does the melting of cast iron. In regard 
to casting, it is said that more troubles with light alloys are 
encountered through casting at too high a temperature than 
from any other cause. Shrinkage does not vary very greatly 
among the different light alloys except that the value for the 
silicon alloys is distinctly lower than for the remaining ones. 

In summing up the data with reference to the use of light 
aloys for pistons, it is stated that, if the Y-alloy mentioned 
above is excepted, an alloy of aluminum with 8 per cent 
copper and an alloy of magnesium with 6 per cent of alumi 
num are the best. Where initial cost has to be taken largely 
into account, the former will doubtless be preferred; where 
weight is of supreme importance, the latter material has the 
advantage. 

The light alloys that are suitable for connecting-rods are 
dealt with in the same way as those for pistons. Cast 
aluminum alloys are not particularly suitable for the manu 
facture of connecting-rods in which a reliably high strength 
and high ductility are required. The wrought light alloys 


(Continued on p. 14) 
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N the TYPE F-C Hartfords 

there is a zone of free 
movement for the springs 
—free except for a finger 
touch of friction against the 
Hartford center arm. Thus 
when roads are smooth or 
with only minor inequalities 
the springs do. the job prac- 
tically alone, but without 
vibration. The finger touch 
stops that. 
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‘Touch ofa Finger 3 


The touch of a finger will stifle vibration 
on a string or spring. 
It isn’t necessary to clutch springs of a 
car with a frenzied pull as they start to 
expand. That method can only result 
in jerky spring action. 


The resistance increases 
when roads get rough—but 
it is always gentle. It works 
both ways—on compres- 
sion and expansion—so it 
doesn’t have to “grab”. The 
riding result is surpass- 
ingly fine. 

Sets for testing gladly 
furnished. 


EDWARD V. HARTFORD, Inc. 


JERSEY CITY, N. J. 
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Model 108-A, for 


Cadillac, Lafayette, Lin- 
coln, McFarlan, Marmon, 
Packard, Pierce-Arrow, 
Wills St. Claire 


Model 107-A, for 


Buick,Chalmers,Chandler, 
Chrysler, Cleveland, 
Dodge, Durant,Essex, 
Hudson, Hupmobile, Jew- 
ett, Jordan,Maxwell,Moon, 
Nash, Oakland, Oldsmo- 
bile, Paige, Reo, Ricken- 
backer,Rollin,Stude- 
baker, Willys-Knight 


Model 106-A, for 
Chevrolet 4-90 and Super- 
ior, Gray, Overland, Star 


Special Model for 
Ford Cars 
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SHOCK ABSORBERS 


“MAKE EVERY ROAD A BOULEVARD” 
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The Nation’s Choice— 


for Chief Magistrate is a matter of spec- 
ulation, but its choice in the matter of 
automobile tool equipment has been un- 
mistakably registered on the sales 
records of the Crescent Tool Company. 


On first acquaintance the Crescent 
Wrench promises handy adaptability to 
a variety of emergencies, easy adjust- 
ment, firm grip, and effectiveness in the 
awkward narrow corners where most 
wrenches are helpless. On further ac- 
quaintance, it fulfills those promises with 
a faithfulness that many a political can- 
didate could well emulate. 


No car is completely equipped with- 
out a Crescent Wrench. 


CRESCENT TOOL CO. 


213 Harrison Street 


Originators and Manufacturers of 


CRESCENT 
WRENCHES 





Jamestown, N. Y. 
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are better than the cast ones and compare very favorably 
with steel. The importance of testing a metal for its fatigue 
strength is emphasized, on account of the nature of the 
duties that the metal in a connecting-rod has to perform. 
The suitability of duralumin for connecting-rods is discussed, 
and the point is stressed that for the manufacture of connect. 
ing-rods in duralumin, drop-forgings are practically essential, 

The risk of fire in the machining of magnesium alloys js 
briefly discussed, and the caution is given that in such an 
event the fire cannot be quenched with water but should be 
smothered with dry sand. Some space is devoted to a dis. 
cussion of the white-metalling of the big end and the fitting 
of a bearing in the small end, in the case of light-alloy con. 
necting-rods. The paper concludes with two pages devoted to 
the subject of forged light-alloy pistons. It is shown that 
such pistons are practicable, but the caution is given that 
changes of volume may possibly be experienced in service, 
if forethought has not been exercised. 


ALUMINUM-SILICON ALLOYS. By J. B. Swan. Published in 

The Automobile Engineer, April, 1924, p. 102. 

It is stated at the beginning of the article that in practice 
aluminum-silicon alloys are not easy to deal with from the 
foundry point of view, and some attention is given to pre- 
cautions that must be observed if sound castings are to be 
produced. The most conspicuous advantages that the silicon- 
aluminum alloys offer over the more general alloys of com- 
merce are said to be their elongation and ductility combined 
with a comparatively high tensile-strength; they also retain 
their strength and ductility while hot better than most light 
alloys, thus rendering wastage through porous and spongy 
castings less likely to occur. 

A suggested line of research in connection with these alloys 
deals with the problem of increasing the hardness without 
affecting the ductility and other valuable properties. 

Three tables show the mechanical properties of the alumi- 
num-silicon alloys, mechanical tests of forged and rolled alu- 
minum alloys and the effect on the Brinell hardness figure of 
increasing temperature. 

In conclusion it is stated that (a) the aluminum-silicon 
alloys should be recommended with great caution, as the 
problem of melting and molding is not by any means within 
the scope of ordinary foundry practice and (b) except where 
great ductility is of extreme importance or the casting is 
of such a special nature as to require the use of an aluminum- 
silicon alloy, the more general alloys are at present to be 
preferred. 


FERROUS ALLOYS RESISTANT TO CORROSION. By B. D. Saklat- 

walla. Published in The Iron Age, April 24, 1924, p. 1209. 

6 illustrations. 

Emphasizing the economic importance of the problem of 
corrosion in ferrous metallurgy, the author first traces the 
history of modern industrial attempts to produce, on a large 
commercial scale, steels resistant to atmospheric conditions, 
next describes tests that were conducted to show the corro- 
sion-resisting properties of several steels and alloys in dif- 
ferent conditions of heat-treatment and in different corroding 
media encountered in the industries, and then discusses 
briefly the future expansion of rustless metallurgy. Topics 
that receive consideration include (a) the effects of chromium 
in steel, (b) the comparative value of chromium steels with 
other engineering steels and (c) the effects produced in high- 
chromium steel by the addition of nickel, copper, manganese 
and silicon. It is stated that copper can be added to high- 
chromium steels to impart to them oxidation-resisting and 
acid-resisting properties, without certain drawbacks that are 
experienced from the addition of the other elements men- 
tioned. The amount of copper necessary for this purpose is 
small, depending on the percentage of chromium, generally 
not exceeding 1.5 and in many cases not even 0.5 per cent. 
Such copper chromium steels, especially in the low-carbon 


(Continued on p. 16) 
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Double Compression 


COUPLINGS 


for Oil and Gasoline Lines 
“The Perfect Nonleakable-Re-connectable Joint” 


Note the 
Double 
Joint 


A—where the screw 
compresses the tube. 


B—where the tube 
is swedged into the 
“y"’ slot. 


Absolutely insures 
against vibration 
and leakage. This 
fitting requires no 
soldering, no braz- 
ing, no flaring of 
the tubes and no 
sleeves. 


Following are some of the users of Dole Double Compression Couplings: 


Automobile Rickenbacker Motor Co. 
Rufck Mahon Co. Stutz Motor Car Co. 
Checker Cab Mfg. Co. Stephens Motor Car Co. 
Cleveland Automobile Co. Willys Overland Co. 

Elcar Motor Compan 

Falls Motor Corp. Truck, Tractor, etc. 

H. H. Franklin Mfg. Co. Ahrens Fox Fire Engine Co. 

H. C. S. Motor Car Co. Available Truck Company 

Kissel Motor Car Co. Advance Rumley Co. 

McFarlan Motor Co. Associated Manufacturers 

Maxwell Motor Co. Co. 

Oakland Motor Car Co. American-LaFrance Fire 

Pilot Motor Car Co. Engine Co. 

R. & V. Motor Co. C. L. Best Tractor Co. 

Rollin Motors Co. Buffalo Truck & Tractor Co. 
Stewart-Warner Speedometer Corp. 


Cleveland Tractor Company 

Cushman Motor Works 

Garford Motor Truck Co. 

Gas Engine Div. Hercules 
Corp. 

Hal-Fur Motor Truck Co. 

International Harvester Co. 

Ideal Engine Company 

Fageol Motors Company 

Nelson Brothers Co. 

Rock Island Plow Co. 

The Seagrave Co. 

Waukesha Motor Co. 

Weber Engine Co. 

Waterloo Gasoline Engine Co. 


The Dole Vaive Co., 1923 Carroll Ave., Chicago, Ill. 
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RAISIN IIR 


The Most Nearly Frictionless 


Type of Bearing Is Naturally 
The Most Efficient 


Friction wastes energy, causes wear, 
destructive vibration and loss of align- 
ment. As these factors develop, operat- 
ing efficiency is correspondingly de- 
creased; and deterioration of shafts and 
gears, as well as of the bearings them- 
selves, is rapidly accelerated, with pre- 
mature failure as the ultimate goal. 


Therefore the problem of the so-called 
anti-friction bearing is clearly to reduce 
friction. As the da// bearing is by far the 
most nearly frictionless, it is manifestly 
the logical type to use. 


Fafnir Ball Bearings are scientifically 
manufactured from thoroughly heat 
treated chrome alloy steel. In order to 
insure continued efficient operation it is 
only necessary to select the proper type, 
size and method of mounting Fafnir Ball 
Bearings, and to this end we hope that 
you will permit our engineers to cooper- 
ate with those of your organization. 


All standard types and sizes. 


The Fafnir Bearing Company 


New Britain, Conn. 


CHICAGO, ILL. 537 South Dearborn St. 
DETROIT, MICH. 120 Madison Ave., Room 511. 
CLEVELAND, OHIO.—1016-1017 Swetland Bldg. 
NEW YORK, N. Y. 5 Columbus Circle. 
NEWARK, N. J. 271 Central Ave. 
PHILADELPHIA, PA. 1427 Fairmount Ave. 
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ranges, present very remarkable non-corrosive properties, 
The acid-resistance is obtained not only without sacrificing 
any of the oxidation-resisting properties, but the copper 
actually helps the chromium to withstand oxidation better, 
Also the copper-chromium steels are not so much dependent 
on the state of hardening to bring about non-rusting and non. 
corrosive properties as the plain high-chromium steels. On 
account of the small amount necessary and the low price of 
copper, such steels seem to have a very promising broad 
industrial future. 

In conclusion the author expresses his belief that the fy. 
ture of commercial development and of wide engineering 
application undoubtedly lies with the low-carbon alloys, either 
containing chromium alone or together with another element 
such as copper. 

CHROMIUM-PLATING STEEL. By Kevie W. Schwartz. Pub- 
lished in Chemical and Metallurgical Engineering, April 21, 
1924, p. 627. 

The author gives the detailed information necessary for 
the production of a successful chromium plate. The points 
considered include the following: (a) the effect of chromium 
sulphate concentration at various current densities, (b) the 
effect of hydrogen ion concentration, (c) the effect on the 
deposit of substituting chromium anodes in place of lead and 
of platinum anodes and (d) the extent of the passivity of 
the chromium anodes after prolonged electrolysis. 


PRECISION MEASURING INSTRUMENTS USED IN GAGE INSPEC- 
TION. By George K. Burgess. Published in Army Ordnanee, 
May-June, 1924, p. 375. 8 illustrations. 

Instruments are described which are employed at the Bu- 
reau of Standards for determining accurately a dimension 
either by direct measurement or by comparison with a stan- 
dard. Such instruments include a measuring machine for 
determining standards of length; precision gage-blocks that 
when used in sets can determine dimensions to within 0.0001 
in.; test indicators that prove useful in quantity production 
in the inspection of parts on which very small tolerances are 
permitted; dial micrometers that may be used in cases where 
moderate tolerances are allowed; optical projection apparatus 
for measuring screw-thread gages, taps, screws and similar 
pieces; lead-measuring machines used in measuring pitch 
diameter; and an interferometer for determining the length 
of a gage by light waves. 

The principle of the interferometer is very interesting. A 
wave of any given color, such as those emitted by incandescent 
pure cadmium, helium, or neon, is constant in length, accu- 
rately reproducible, and may be readily applied in measure- 
ment by methods that make use of interference of light 
waves. The length of a precision gage-block, selected for its 
accuracy as to planeness and parallelism of its surfaces, may 
be determined by using it as a separator for two interfer- 
ometer plates, thus forming what is known as a Fabry and 
Perot interferometer. 

The interferometer formed by a gage and two plates is 
placed within a constant-temperature chamber in front of the 
slit of a grating or prism spectograph. Light from a neon 
lamp is focused by a lens upon the two plates of the inter- 
ferometer. Part of the light is transmitted directly through 
the interferometer, part is reflected by the platinized surface 
of one plate to the platinized surface of the other plate, where 
it is again partially reflected, and then a part of it passes 
on through the first plate, and so on through a large number 
of multiple reflections and transmissions. The reflected and 
directly transmitted parts when combined produce a system 
of interference rings which is focused by a second lens upon 
the slit of the spectograph. The images of the slit corre- 
sponding to the different radiations from neon are separated 
by a grating and recorded on a photographic plate. 

By measuring the diameters of the interference rings thus 
photographed, knowing the nominal length of the gage, it is 
possible to calculate the exact number of light waves, and 
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No Rolls-Royce has ever worn out 


The Rolls-Royce has won world-wide distinction in 
the aristocracy of motordom through its high quality, 
quiet dignity, grace, and a power plant that approaches 
the ultimate in reliability and lifetime ability to serve. 
















To guard zealously this reputation, Rolls-Royce 
engineers are naturally critical in their choice of auxiliary 
units. They have selected Westinghouse Starting and 
Lighting Apparatus as standard equipment. 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


Automotive Equipment Department 
Sales and Service Headquarters: 82 Worthington St., Springfield, Mass. 

































































































































































































































Bay State 
Cadillac 
Climax (Engine) 
: ' Columbia 
Foreign Cars Cunningham 
——______———_ Duesenberg 


Gye 


Alvis Flint 
Bentley Kissel-Kar 
Fiat LaFayette 
Lanchester —— 
~ Leyland incoln 
Senet LG. oO. Meteor 
American - La- Napier Packard 


France Rolls-Royce Paige 


Aultman & Tay- Straker-Squire Pierce-Arrow 
lor (Tractor) Sunbeam Premier 
Ward LaFrance Vauxhall Princeton 


Sylphon Automobile 


Temperature Regulator 


Sylphon Automobile Temperature Regulator 
consists of three main parts: The Sylphon— 
that seamless, flexible, all-metal expansion 
member, which is the heart of all Sylphon 
products; a valve and a housing for the Syl- 
phon. The Sylphon is filled with a highly 
volatile liquid, which vaporizes at a predeterm- 
ined temperature, expanding the Sylphon and 
opening the valve to admit water, and contract- 
ing and closing the valve when the temperature 
falls. Is self-regulating, adapted to pump or 
thermo-syphon cooling systems, can be installed 
between the radiator and the engine, either in 
outlet or inlet water connection. Has no mov- 
ing parts to wear out, needs no oiling and will 
outlast the motor. Do not accept imitations or 
substitutes. 


Get our Bulletin JUR 


THE FULTON COMPANY 
a con 


Representatives in all principal cities. 


European Representatives: Deleo-Remy, 1Ad., 
715 Fulham Road, London, England 


Boston 


New York 
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fraction of a wave, between the plates. After applying var. 
ious small corrections, depending upon the density and the 
humidity of the air, the lack of exact parallelism of the gage 
surfaces, the thickness of the metallic film on the interfer. 
ometer plates, temperature and pressure, the length of the 


gage block at standard temperature is obtained to within 
0.000001 in. 


MODERN PRECISION MEASURING INSTRUMENTS. By W. L. Whit- 
marsh. Published in Army Ordnance, May-June, 1924, 
p. 381. 

This article describes the standard types, the functioning 
and the use of such instruments as micrometer calipers, 
vernier tools, limit gages, amplifying dial-gages, amplifying 
fluid-gages, checking gages, precision gage-blocks, optical 
flats and the interferometer. 


THE CONTROL OF QUALITY IN MANUFACTURING. By George §, 
Radford. Published by the Ronald Press Co., New York 
City. 404 pp.; 89 illustrations. 

After attention has been called to the close association of 
quality with usefulness and marketable possibilities, the in- 
troductory chapters of the book discuss the general relation- 
ships of quality to manufacturing. On account of the part 
played by inspection in controlling quality, the various forms 
of inspection are studied. The latter half of the book takes 
up definitely the relation of measurement to quality and the 
development of quality standards in the various types of 
manufacturing. In this connection the methods for controlling 
dimensional quality are used as the principal example; it is 
realized, however, that many other qualities have not as yet 
been brought to the same perfection of control as has dimen- 
sion, and color is discussed as typical of these other qualities, 
The concluding chapters present the author’s idea of the best 
method of attack for approaching and bringing under control 
any quality problem whatever, regardless of the particular 
industry or the particular product that may happen to be 
involved. 


MECHANICAL ENGINEERS’ HANDBOOK, Lionel S. Marks, editor- 
in-chief. Published by the McGraw-Hill Book Co., Ince., 
New York City. 1986 pp.; illustrated. 

This, the second, edition is, according to the preface, an 
attempt to state the best engineering theory and practice as 
it stands at the beginning of 1924 in those branches that are 
of most interest to the mechanical engineer. The subjects 
that have undergone most change in this edition are hy- 
draulics, heat, iron and steel, non-ferrous metals and alloys, 
bearings, steam boilers, internal-combustion engines, aero- 
nautics and air compressors, but all sections have been thor- 
oughly revised. Among the more important of the new 
topics are drying and lubrication. 


AUTOMOBILE REPAIRING. By Ben G. Llliott. Published by the 
McGraw-Hill Book Co., Inc., New York City. 431 pp.; 375 
illustrations. 

This book, intended primarily for instructional and refer- 
ence purposes, presents the fundamental principles employed 
in the various repair operations on the modern gasoline auto- 
mobile and its equipment. It is of interest to automobile 
repairmen, students, car-owners and others who desire @ 
good working knowledge of the principles of automobile care 
and repair. 


Diz SCHMIEROLE FUR AUTOMOBILMOTOREN. (Lubricating Oils 
for Automobile Engines.) By H. Franz. Published in Der 
Motorwagen, March 10, 1924, p. 105. 

This paper deals with the general theoretical principles 
underlying the lubrication of automobile engines and the 
properties of lubricating oils best suited for this purpose. 
Topics that receive consideration include the viscous flow 
between plane surfaces and in capillary tubes, the flash-point 
and specific gravity of oil and the relation between viscosity 
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The Home of De Jon 


, Dejon - 


Starting, Lighting and Ignition System 


he last word in plant and equipment, in 

addition to the sane design and highest 

ade of materials, was necessary in order to 

gi rea select few builders of fine motor cars an 
ele 


ctrical system beyond any by ogi te 


of excellence. Evidence of the quality effort 

ehind DeJon is found even in the atmosphere 
where DeJon is built. - oe re ne rp \egeantd 
with its ivy- i wal 7 ang ark-like sur~ 
ye s. — e proof of De one superiori 
is found in the way it endows a fine car wit 
an unprecedented degree of efficiency 


SLELLLLLLEMEED A 


DEJON ELECTRIC CORPORATION 
Builders Ignition Technique 
POUGHKEEPSIE.NEW YORK 


SA ALOMAR ESSN 


Detron saies Office 6150 Second Blvd 
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STORAGE BATTERIES 





A nationally known pro- 
duct of uniform excel- 
lence—exclusive equip- 
ment on cars of recognized 
class—meeting every re- 
quirement for starting and 
lighting—built to a high 
standard of quality by a 
pioneer in the industry— 
backed by liberal guaran- 
tees that mean what they 
say and by user-satisfying 
service everywhere—ac- 
cepted today without ques- 
tion by the new car buyer 
—a product whose amaz- 
ing increase in popularity 
during the past three years 
among manufacturers, 
dealers and users has been 
an outstanding feature in 
the battery business. 


Manufactured by 


U. S. Light & Heat Corporation 
Niagara Falls, N. Y. 


Other USL factories at 


Niagara Falls, Canada 
Oakland, California 
Sydney, New South Wales. 
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and temperature. Specifications for lubricating oils suitable 
for automobile cylinders are given as follows: Pure minera] 
oil free from mechanical contamination and from acid; spe- 
cific gravity, 0.900 to 0.930; viscosity at 50 deg. cent. (122 
deg. fahr.), 9 to 12 deg. Engler in summer and 7 to 10 deg, 
Engler in winter; flash point, over 180 deg. cent. (356 deg, 
fahr.) ; ash content not more than 0.02 per cent. The addi- 
tion of graphite to lubricating oil is condemned. 


Or, INDUSTRY LIKELY TO TAKE LEAD ON ANTI-KNOCK FUEL, 
By Paul Truesdell. Published in National Petroleum News, 
May 7, 1924, p. 25. 

The advantages of engines with higher compression are 
discussed, and it is stated that as long as the present gaso- 
line, with the paraffin series of hydrocarbons predominating, 
continues to be the only generally available fuel, possible 
compression-pressures have already reached their limit. After 
mentioning the work done by General Motors Research Cor- 
poration with the idea of finding a chemical that could be 
added to gasoline to neutralize or remove the objectionable 
characteristics that cause detonation, the article tells about 
the work of an oil chemist who claims to be able to produce 
a motor fuel that lacks the objectionable characteristics. 
This fuel is a gasoline in which the naphthene series of hydro- 
carbons predominates, and in which members of the paraffin 
series are almost altogether eliminated. It is claimed that 
the new anti-knock motor fuel will be equally effective with 
ethyl gas and cheaper to manufacture and market. The in- 
ventor disagrees with the idea that, by the use of improved 
fuels, approximately twice as much power can be generated 
per pound of engine by the same quantity of gasoline as is 
developed by present designs; he asserts that an increase in 
efficiency of about 15 per cent is all that can be expected. 


THE SOLID-INJECTION OIL ENGINE. By H. F. Shepherd. 
Published in Mechanical Engineering, May, 1924, p. 251. 
28 illustrations. 

The author has undertaken to present the most pertinent 
facts on the development of the solid-injection oil engine 
from the former hot-surface unit. The paper points out the 
influence of combustion-chamber design, spray angle and 
velocity, atomization, detonation, turbulence and other prob- 
lems confronting the oil-engine designer. 


THE SHELL GASOLINE Pump. Published in Engineering, March 

7, 1924, p. 301. 10 illustrations. 

A curbside pump is described that was designed in an ef- 
fort to provide means whereby the purchaser of gasoline 
supplied through one of these pumps can satisfy himself 
that he is obtaining full measure and that the quality of the 
gasoline is that for which he pays. The gasoline is placed 
in an underground tank, a certificate as to its quality being 
supplied with each delivery and fixed in a prominent position 
on the pump. 

The gasoline is raised from the underground tank by a 
hand-operated semi-rotary pump and delivered into one of 
two measuring-vessels or containers, through a four-way 
plug-cock. When one of the containers is filled, the fact is 
indicated by the overflow of gasoline through a sight-glass, 
and: the plug-cock is reversed so that the other container 
receives gasoline while the filled container discharges its con- 
tents into the tank of the customer’s car. In addition to the 
overflow sight-glasses, another sight-glass is located at the 
bottom of each container, to give evidence that the delivering 
container is completely empty before it receives another 
supply of gasoline. An indicator shows the total amount of 
gasoline taken from the tank and the amount supplied to 
each customer. In addition to the evidence furnished by the 
sight-glasses and the indicator, a bell rings each time the 
handle of the plug-cock is turned, thus giving an audible 
notification of the quantity delivered. 

The pumps are made in two sizes that deliver the gasoline 
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’ 7500 New Cars 


were finished in DUCO 
during the month of April! 


Tens of thousands of DUCO finished cars 


already on the road 


UTOMOBILE manufacturers 
have been quick to see the 
added sales advantage of cars fin- 
ished in DUCO— the new finish 
that is impervious to weather con- 
ditions. 


In addition to the Oakland Motor 
Car Co., who have standardized on 
DUCO finish for all their 1924 cars, 
the manufacturers of Cadillac, 
Cleveland Six, Franklin, Lexington, 
Marmon and Moon have arranged 
to finish their cars in DUCO onre- 
quest. A dozen other manufacturers 
are arranging to do so. 


A great popular demand for DUCO 
has arisen not only in response to 


our advertising in The Saturday 
Evening Post, but also largely 
through word-of-mouth advertising 
— the real indication of DUCO’S 
worth and, at the same time, the 
most desirable and effective kind of 
publicity. It is today one of the most 
talked-of developments in the auto- 
motive industry. 

DUCO, in addition to its many ad- 
vantages.to the car owner, means 
production economy for the manu- 
facturer. Due to its quick-drying 
qualities, DUCO is materially re- 
ducing finishing time. This repre- 
sents an enormous Saving in storage 
space, and investment in finished 
product. 


E. I. DU PONT DE NEMOURS & CO., INC. 


Chemical Products Division 
PARLIN, N. J. 
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OR twenty-one years, Spicer Uni 

versals have shared responsibilities 
for the performance of America’s lead- 
ing motor cars. The whole life of the 
industry! 

Twenty-one years of opportunity for 
car manufacturers to test and compare. 
Yet they have never found a better 
universal for such carefully designed 
jobs as 


CADILLAC 
FRANKLIN 
Hupson 
LINCOLN 
LOCOMOBILE 
MARMON 
PACKARD 
PEERLESS 
Pierce ARROW 


Wiis St. CLAIRE 


Associated S LC/\L Companies 
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(Axes for MOTOR TRUCKS Js 


= + na Cana I Ree NAR Sea, 
RULAXLES for PASSENGER CARS J Srunecs fr Movon Cans TRUCKS 


Spicer Manufacturing Corporation, South Plainfield, N. J. 
Parish Manufacturing Corporation, Reading, Pa. 
Sheldon Axle & Spring Company, Wilkes-Barre, Pa. 
Salisbury Axle Company, Jamestown, N. Y. 
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in units of % and 1 gal. respectively. By the alternate filling 
and emptying of the two containers, the delivery of gasoline 
to a car is practically continuous, and the %4-gal. size can 
supply gasoline at the rate of 10 gal. per min. 


VARIABLE TRANSMISSION. By G. Constantinesco. Published in 

The Automobile Engineer, March, 1924, p. 76. 

In Part V of the series of articles relative to his transmis. 
sion device, Mr. Constantinesco analyzes the behavior of his 
torque converter with regard to a condition that is stated as 
follows: The vehicle shall be manageable e:ther by maintain- 
ing the torque of the engine at any desired value and for any 
desired time, from zero up to the maximum torque, or by 
maintaining the speed of the engine for any desired time at 
values between the minimum and the maximum for which it 
is designed. 

In conclusion the author states that it was his intention 
in this series of articles to present a critical consideration of 
the problem solely from the theoretical standpoint and that 
he hopes to deal at a later date with the questions of effi- 
ciency, reliability and other practical points, when details of 
the construction and the test results of full-sized converters 
will be included. 


ADEQUATE AND ECONOMICAL ILLUMINATION OF BUSES. 
C. Roy. Published in Motor Vehicle Monthly, May, 1924, 
p. 28. 5 illustrations. 

Lighting requirements of buses are analyzed from the 
viewpoint of the operating company and of the public, and 
are summarized in the statement that a well lighted motor- 
bus should include the following: 

(1) Glass reflectors instead of enclosing domes 
(2) Twenty-one candlepower Mazda lamps in ceiling 
fixtures 

(3) Twelve-volt system 

(4) No. 8 stranded wire, battery to switches 
(5) No. 12 stranded wire, from switches to lamps 


By A. 


(6) All joints soldered 

(7) Toggle or knife switches of ample s:ze 

(8) Twenty-one candlepower lamp in steplight fixture 

(9) Storage-battery to carry lighting load for from 
6 to 8 hr. 

(10) Generator of sufficient cavacity to provide cur- 
rent for the lighting load and keep the battery 
charged 

(11) Ceiling painted gloss white with medium-colored 
side walls 


RELATION OF CHASSIS TO Bus-Bopy CONSTRUCTION. By 
Charles A. Heergeist. Published in Motor Vehicle’Monthly, 
May, 1924, p. 19. 9 illustrations. 

In this article five different types of bus are illustrated 
and described, and the various requirements of the chassis 
for each type are shown. An interesting feature of the 
article consists of a scale drawing of each of the five types 
of bus under consideration. 


ULTRA-VIOLET Rays Usep TO TEsT Bopy FABRICS AND FIN- 
ISHES. By W. L. Carver. Published in Automotive Indus- 
tries, May 8, 1924, p. 1011. 5 illustrations. 

Apparatus and experiments are described that have as 
their purpose the testing of the color characteristics and the 
durability of upholstery fabrics, top materials and body fin- 
ishes. It is stated that the time element, which has been the 
chief disadvantage of outdoor exposure tests of these body 
materials, is being reduced to a period comparable to an 
engine break-down test by the utilization of the quartz-tube 
mercury vapor lamp that emits ultra-violet rays. 


IMPORTANT HARDWOOD CONSERVATION BY Forp. Published in 

Autobody, May, 1924, p. 190. 6 illustrations. 

Methods are described that are said to permit savings of 
from 35 to 50 per cent in the cutting of hardwood for auto- 
mobile-body parts, the added advantage being claimed that 
the body parts produced are superior to those sawed out of 


edged-and-trimmed boards. 
(Continued on p. 24) ; 
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Acceptance 


The Firestone program of a few sizes to fit 
every make of car, fills every requirement 
of the trade and the motoring public. It 
simplifies manufacturing and selling. 
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More than twenty-five leading car manu- 
facturers and more than 50,000 car owners 
endorse Firestone Full-Size Balloon Gum- 
Dipped Cords by placing them on their cars. 
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Firestone has complete data covering all 
phases of balloon operation, including 
mileage, car control, traction, fuel consump- 
tion, power, acceleration, etc. 


This material is based on closely super- 
vised tests of upwards of four million miles 
and is offered for reference to automotive 


engineers who are interested. 
FACTORIES: 
AKRON, OHIO 
Hamilton, Ont. 


Firestone 


Full-Size 


ALLOON 
GUitl-DIPPED 
CORDS 


The Original Low Pressure Tire 








AMERICA SHOULD PRODUCE ITS OWN RUBBER... S@Grwilens, 
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A Guarantee of 
Paint Job Permanence 


DEOXIDINE 


Rust Remover—Acid Neutralizer 












Rule-of-Thumb methods are rapidly 
passing out of the industrial picture. 
Production and other problems are 
successfully solved only through care- 
































ful planning and by the application of 
sound scientific principles. 

That the Automotive Industry has realized 
this fact in the preparation of metal surfaces 
for painting, is evidenced by the adoption of 
A.C.P. Products by the industry almost as 
a whole. 


DEOXIDINE, one of the A.C.P. Products, 
affords an easy and inexpensive method of 
preparing metal surfaces for 
paint jobs. 





permanent 
It absolutely removes and pre- 
vents all rust and neutralizes the rust stim- 
ulators. 





The old methods of cleaning surfaces 





gaso- 
line, benzine or some other oil solvent— 
only hit the high spots, even though it was 
followed by a scrubbing with emery cloth, 
sandpaper or steel wool or perhaps a sand 
blasting. In the minute depressions of the 
metal, rust germs were still present and 
5 started to undermine the paint job in a 
rF short time. 


DEOXIDINE prevents rust working under 

the paint, by destroying entirely the rust 
‘ germs. It is a guarantee of paint job per- 
manence. 





We have made the study of the preparation 
of metal surfaces for permanent paint jobs 
a life study. This experience is available 
to every executive and engineer. We can 
advise you about the prevention of such and 
all other paint failures. 
us for complete details. 


Just drop a line to 
There’s no obliga- 
tion on your part. 


American Chemical Paint Co. 


General Offices and Factory 


AMBLER, PENNA. 


Protect the Paint That Protects Your 
Product 
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PRODUCTION METHODS IN CENTRAL Europe. Published ip 
The Automobile Engineer, April, 1924, p. 106. 21 illus. 
trations. 

This paper tells of a visit that was made to certain auto- 
mobile works for the purpose of obtaining a first-hand im. 
pression of the production methods and equipment of the 
larger factories in Germany and the adjacent countries, 
Topics covered include mass-production methods, machine. 
tool equipment, inspection and testing apparatus, utilization 
of waste material and the training of apprentices. 


THE IMPRESSIVE SToRY OF Fiat. By J. A. Lucas and F. E. 
Bardrof. Published in American Machinist, April 24, p. 
603; May 1, p. 655; and May 8, 1924, p. 693. 31 illustra- 
tions. 

The first article of the series describes the plants and 
their products. The second and third articles are concerned 
with the manufacture of ball bearings. 

The Fabbrica Italiana Automobili Torino is one of the 
largest automobile plants in the world. The industrial, me- 
chanical and metallurgical establishments of the company 
embrace more than 20 large plants, having approximately 
420 acres of floor space and furnishing employment for more 
than 26,000 persons. It is developing its production scheme 
to handle a great many of its products from the procurement 
of the raw material to the finished machines. The influences 
of American methods and tools may be seen, but it is clear 
that there is intelligent adaptation and not blind following. 
Their products include motor trucks, motorbuses, passenger 
cars, airplanes and airplane engines, motorboat engines, 
marine Diesel engines up to 6000 hp., caterpillar tractors and 
tanks, four-wheel tractors for agricultural and other uses, 
stationary and portable oil engines and ships up to 11,200 
tons in size. 

The first of the two articles on the production of Fiat ball 
bearings describes the machining operations on races for 
radial and thrust bearings together with the hardening, 
grinding and polishing of races, and the second of these two 
articles tells about the forging, hardening and grinding op- 
erations on the balls and the machining of the separators 
and the assembly of the bearings. 


RAIL-CAR DESIGN PROBLEMS PRESENTED TO AUTOMOTIVE EN- 
GINEERS. By P.M. Heldt. Published in Automotive Indus- 
tries, April 24, 1924, p. 918. 

Predicting that the next few years will see the introduc- 
tion of gasoline-propelled motor rail-cars on railroad systems 
on a considerable scale, the author expresses his views on 
certain technical problems involved in the construction of 
such cars. The problem of the transmission of power from 
the engine to the axle is mentioned as presenting some diff- 
culty, and the advantages of the electric drive are pointed 
out. 


MAKING SPRINGS FOR MOTOR VEHICLES. By Fred H. Colvin. 
Published in American Machinist, April 3, 1924, p. 509. 
The operations discussed in this article include the testing 

of the steel to be used in making springs for motor vehicles 

and the finding of the best heat-treatment for it, methods 
of forming eyes and bending curves and assembling and test- 
ing springs for deflection. 


ADVANCED PRACTICE IN ANTI-FRICTION BEARINGS. By P. B. 
Liebermann. Published in American Machinist, April 10, 
1924, p. 533. 

A comparison is made between a well-designed plain bear- 
ing and an anti-friction bearing, and the following points in 
favor of the latter are enumerated: (a) less space required, 
(b) simpler housing design, (c) no running-in required, 
(d) starting friction practically the same as the running 
friction, (e) less friction loss, (f) saving in lubricant and 
(g) greater certainty of operation. A saving in power of 


(Concluded on p. 26) 


June, 1 


— te FDS. Se 6 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


ANNOUNCEMENT 


On March 31st, 1924, in the case of 
the American Chemical Paint Co. vs. 
C. R. Wilson Body Company, Detroit, 
Mich., the United States District Court 
of Delaware decided that the Feidt Letters 
Patent covering the manufacture of 
Deoxidine are valid. 


Mixtures of alcohol and phosphoric 
acid, with or without some other ingre- 
dients, whether made or purchased, are 
infringements under this decision. 


Notice is hereby given that all infringe- 
ments of the above patent will be vigor- 
ously prosecuted for profits and damages 
and are subject to injunction. 


Percy C. Feger 
Augustus B. Stoughton 
Attorneys 


American Chemieal Paint Co. 


Detroit Office and Warehouse General Offices and Factory 
137 WOODBRIDGE ST., E. AMBLER, PENNA. 


Protect the Paint that Protects your Product 
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from 40 to 50 per cent under average service conditions is 
claimed for anti-friction bearings. To illustrate their Vari. 
ous characteristics, a few typical applications are mentioned 
including conveyor equipment and electric motors. 
ALLEVIATION AND REMEDY OF STREET CONGESTION. By Har- 

land Bartholomew. Published in Engineering News-Ree- 

ord, May 1, 1924, p. 766. 

Unscientific street plans, left-hand turns at strategic 
points, parking during rush hours and angular instead of 
parallel parking are some of the features of the traffic prob- 
lem that are adversely criticized in Mr. Bartholomew’s ar- 
ticle on the subject. Methods of increasing street space are 
discussed, and the conclusion is reached that the enormous 
expense involved is often without economic justification. If 
the maximum use of existing street space is secured and the 
volume of non-essential traffic in congested areas is reduced, 
it is believed that the problem of street congestion will be 
solved for a considerable number of years, and beyond that 
point business must be decentralized. This may come about 
in several ways; an ever-increasing number of business cen- 
ters may be developed in various parts of the city’s area or 
the huge central business district must be flattened out by 
rigid height restriction and spread over an increasingly 
greater area. The author believes that, for the establish- 
ment and enforcement of permanent policies on the traffic 
problem, a separate commission that should be charged with 
the duty of studying the problem and that should have full 
responsibility in handling traffic should be created. 

Two tables accompany the article, one giving an analysis 
of traffic in Chicago, St. Louis, Pittsburgh and Minneapolis; 
the other showing the relation of cost of relief to service. 
URBAN TRANSPORTATION. A group of papers presented at 


° the Third Midwinter Convocation of the Western Society 
Balloon Tires? ... 


of Engineers, February, 1924. Published in Journal of 


or ? the Western Society of Engineers, March, 1924. 
Yes, SUT. Tested : Beyond The papers presented at the Third Midwinter Convocation 








‘ » ? of the Western Society of Engineers deal with the subject 
any question. Economical? of urban transportation as exemplified in the city of Chicago. 
? An analysis is made of pedestrian, motor-car, taxicab, motor- 
Very. Dependable? As bus, rapid transit and surface lines traffic. 
‘ The following is a list of the papers: Pedestrian Traffic, 
only Goodyear Tires can by Hugh E. Young. Second Story Sidewalks, by J. H. Saw- 
i yer. Sidewalk Subways for Downtown Chicago, by T. L. 
be. For new small diam- Condron and Chester L. Post. Private Auto Traffic, by Z. C. 
Elkins. Cab Traffic in Chicago, by William G. Beard. Motor- 
eter wheels? Of COUTSE. bus Traffic in Chicago, by J. A. Emery. Transportation and 
the Chicago Plan, by Eugene S. Taylor. Steam Railroad 
For wheels now on your Suburban Transportation in Chicago, by F. E. Morrow, R. H. 
Ford, C. H. Mottier and A. W. Newton. Rapid Transit and 
car? As you prefer. Which Interurban Transportation for Chicago, by Britton I. Budd. 
Surface Lines Transportation in Chicago, by Charles V. 
should you buy? Your Weston. 
Goodyear Dealer will tell 
you. His stock? Complete Oxford Varnish Corporation 
with Goodyear Balloons 
“Sey ee Enamels Paints Japans 
oO ot nds. . 7 ° 
f Lacquers Finishes Varnishes 
Grinding Oils Enamel Oils 


Goodyear Means Good Wear 


For Metals and Special Industrial Uses 


oe Main Office: Plant: 
GO OD AR Empire Building, Detroit Toledo, Ohio 


Copyright 1924, by The Goodyear Tire & Rubber Co., Inc. 
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It is noteworthy that Smith Frames very 
decidedly have the preference in the minds 
of both designers and cab operators—those 
men who, undoubtedly, have the keenest 
appreciation of endurance in all motordom. 


A. O. SMITH CORPORATION 
Milwaukee, Wisconsin 


DETROIT OFFICE * 708 FORD BUILDING 
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S. A. E. Employment 


Service 





The Society has determined that it can assist its 
members to better advantage in the matter of em- 
ployment service by discontinuing the notices of 
Men and Positions Available, formerly published in 
THE JOURNAL, and establishing instead a system 
of Semi-Weekly Bulletins, to be sent to members 
upon request. 


Through this Bulletin Service, which has been in 
effect for some time, excellent results have been 
obtained. 


Ball Bearings of Distinction 


The Society keeps in touch with approximately 
1000 companies in the industry. Bulletins contain- 





4 Rig quality of Gurney Ball 


Bearings is evidenced by the ing notices of Men Available are mailed regularly to 
millions of Gurney bearings made General Managers who are interested in receiving 
‘ them. 
and sold for use in motor cars of 
the highest quality where refine- The Society’s company mailing-list includes manu- 


: facturers of complete vehicles, and of parts, acces- 
ment, smoothness, capacity and series and cuuelles tor 
service are essential to the success ae Sey we 


of those cars. Trucks 

Tractors and Farm Machinery 
Motorcycles 

Stationary Internal-Combustion Engines 
Motorboats 

Aircraft 

Motor Railway Equipment 


Our engineers, with years of ex- 
perience in correct bearing in- 
stallations, are at your service— 
submit your problems and their 
recommendations will be given 
promptly. 


Contact is also maintained with technical schools 
and publishers of trade magazines. 


Men registered as Available for employment in- 
clude 


: General Managers and Technical Assistants 
Gurney Maximum Ser- Consulting Engineers 
mice Af axtmum Capac- Chief Engineers and Assistants 

Designers and Draftsmen 
Research Men and Experimental Engineers 
Metallurgists 
Production Executives and Assistants 
Service Managers and Assistants 
Sales Managers and Sales Engineers 
Technical Writers and Editors 
Instructors and Graduate Engineering Students 


18231 
When requesting that bulletins be sent to you, 
please specify whether you wish the bulletin of 
Men Available or that of Positions Available. 


BALL SEARI aS Address: S. A. E. Employment Service 


Society of Automotive Engineers, Inc. 
Marlin-Rockwell Corp., Jamestown, N. Y. 29 West 3%h Street New York City 


Sections Secretaries receive the Bulletins regularly. J 


ity Ball Bearings solve 


bearing problems. 
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opportunity to “knock” 
your car because he had 
some trouble with the 
equipment.- or ses 


It is best to be sure that 
the car you sell has 
equipment that won't 
give trouble. ooo om 
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. VACUUM TANK anp SPEEDOMETER 


ARE GIVING SATISFACTORY SERVICE ON 9 MILLION CARS 
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“Can you die-cast this 
heavy piece successfully?” 


“*Yes,’’ our engineering department told the manufacturer after care- 
ful study. ‘We can reduce the cost of machining to almost nothing.”’ 


And we did. The dies were made with utmost 
precision. The conditions under which the prod- 
uct was used were carefully considered and a 
formula for a special alloy worked out. Then the 
casting was made. It weighed 8 Ibs. 12 oz. From 
every standpoint it was perfect—accuracy— dura- 
bility—appearance. 


8 Costly Operations Were Eliminated 


1. Milling bottom 

2. Straddle milling bosses on top 

3. Drilling all holes; reaming four holes 

4. Milling bosses inside 

5. Tapping three 14-inch holes 

6. Tapping two %-inch holes 

7. Pressing in four bushings 

8. Line ream after pressing in bushings 

Does your product offer similar opportunities 

for big reductions in production cost? How do 


you know that it, or some part of it, is foo big or 
too intricate to die-cast? 


Have you asked Stewart? 


Come to Stewart; state your problem; send your 
blueprints. The knowledge and service of our 
engineering department is yours for the asking. 
It may discover big savings for you. 


If you already use die castings, consider the vital 
importance of — 


1 The manufacturer's knowledge of alloys. Upon that 
knowledge depends the ability to determine the best 
metal to use in your castings, 


2 Even most intricate castings must be produced in 
quantity with dependable accuracy. 


3 What recourse have you if the manufacturer, to 
whom you have entrusted your dies, fails to make 
deliveries ? 


—then come to Stewart —with its immense 
resources and production facilities. We insure 
perfect metal, absolute precision, and unfailing 
deliveries in any large quantity. 


STEWART MANUFACTURING CORPORATION 


4502-86 Fullerton Avenue 


Chicago, Illinois 


* See list of district representatives below 


A. C. OLFS 
7321 Woodward Avenue 
Detroit, Michigan 


Cc. W. ROOT 
130 Oneida St. 
Milwaukee, Wis. 





E. P. GRISMER 
1982 E. 66th Street 
Cleveland, Ohio 


L. NELSON 
514 N. Capitol Ave. 
Indianapolis, Ind. 









Die 
Castings 
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Manufactured by 


BOYCE & VEEDER CO. 


INCORPORATED 
LONG ISLAND CITY, N.Y. 


To Chief Engineers of 
Automobile, Truck and Tractor Companies: 










Boyce-ite, as its history shows, actually eliminates all 
carbon troubles, does away with the carbon knock, and removes 
forever the necessity of grinding valves, etc. 














If you will test Boycee-ite on a car from one to fifty 
thousand miles, you will agree with me that Boyce-ite Treated 
Gasoline is the only fit fuel for an internal combustion motor. 





Won't you accept with my compliments a quantity of Boyce-ite 
for test in your personal car or in your laboratory? 






If Boyce-ite is oneehalf as good as I know it to be, it's 
the greatest boon the industry has known for a long time. 


If you will write me, “send your sample of 
Boyce-ite,” I will gladly see that you are 
supplied, gratis. All I ask in return is 
that after the test you will write me o 
your findings. sas 

fits 


Cordially your Aare 
— ye Door Pocket 
or 


Tool Box 


SE 






Bayee-e SALES To DATE 
4,419,878 CANS 
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Cornell University, Ithaca, N. Y., Lake Cayuga in Background 
See America First Through Ainsworth Windshields 





Courtesy Lehigh Valley Ry. 





EDUCATION 


Each year the motoring public is becoming 
more conscious of the necessity for safety. 
It is primarily a matter of education. 


Ainsworth Windshields and Visors are con- 
structed to provide correct driving vision. 
In so doing they become a positive factor 
of safety. 


Motor car manufacturers and owners appar- 
ently recognize this quality, hence the 
ever increasing demand for our products. 


Ainsworth 


WINDSHIELD AND VISOR 





AINSWORTH MANUFACTURING COMPANY 
DETROIT, MICHIGAN 









. 
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by Underwriters’ Laboratories 


ECENTLY Dayton Steel Wheels were subjected to the exacting tests and exam. 
inations of the Underwriters’ Laboratories. Here, Dayton Steel Wheels wére 
placed in huge machines to undergo Radial Static, Lateral Static and Lateral Im- 

pact Strength Tests. Wheels of various sizes were examined and tested for their Dura- 
bility, Practicability, Uniformity of Manufacture and Record in Service. 


Dayton Steel Wheels passed through all of these tests and examinations with 
colors flying. The Underwriters’ Laboratories unreservedly accepted as Standard the 
wheels that have successfully passed their technical tests and that have proven by the 
service they are rendering in all classes of work in all climates that they are “The Final 
Wheel for the Motor Truck.” 


There is a Dayton Steel Wheel for your particular requirement. Specify them 
for long-life insurance and increased earning capacity for your trucks. 


The Dayton Steel Foundry Co., Dayton, Ohio 


Dayion 


Steel Truck Wheels 
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Imagine an automobile with the power 
of Niagara Falls—a four million horse 
power car! Yet one month’s output 
of Harrison Radiators would cool it. 


ON RADIATORS 


HARRISON RADIATOR CORPORATION, LOCKPORT, NEW YORK 





H4RRIso 
Orel) & ape) 





THE MARK OF RADIATOR SATISFACTION 
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Owners will tell you that the Peerless record is 
singularly free from false judgments in the selection 
of parts and equipment. It means something, then, 
that— 


All the new Peerless Six closed 
bodies are Raulang-built! 





This splendid endorsement of Raulang quality 1s 
added to a long line of other notable tributes. The 
Raulang reputation is solidly established on seventy 
consecutive years of coach-building experience. 

Add to that: (1) adequate financial resources, (2) ample 
floor space and facilities, and (3) an unbroken record of de 
livery promises kept—these are the values that a car manu 
facturer finds in the Raulang contract! 


RAULANG BODY DIVISION of THE BAKER R & L CO., CLEVELAND, OHIO, U. S. A. 
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Six 300 H. P. Motors of ZR-1 


Ball Bearing Equipped 


HE remarkable performance of 

America’s Queen of the Air is due in 
no small measure to the unfailing service 
of the six 300 H. P. motors. Under all 
conditions—in the teeth of gales—the 
safety of the big ship demands that every 
ounce of power developed in the motors 
be delivered to the propellers. 


SKF marked ball bearings on the 
compression releases, governor and oil 
pump driving shafts of each motor, do 
their share to insure safe navigation. 
Their use on the oil pump—the critical 


point of the oiling system—guards against 
bearing failures which would prove a 
serious handicap in emergencies. 


The superior performance and great 
endurance of SKF marked ball bear- 
ings on the ZR-1 is reflected in other 
fields through their extensive use on au- 
tomotive, railway and industrial equip- 
ment. Our engineers will gladly point 
out how ball bearings on your equipment 
will insure the same degree of precision 
as on the ZR-1. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


Supervised by SKF" INDUSTRIES, INc., 165 Broadway, New York City 


DEEP GROOVE 


BALL 


BEARING 


Cross Section of 
Single-Row Bearing 


Cross Section of 
Double-Row Bearing 
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BATTERY 

SERVICE jaa 


The Sign of 
“Friendly Service”’ 
Service Stations 


Everywhere 






The Oldest Service to Motorists 


ROM a small start some twenty years ago, The 
Prest-O-Lite Co., Inc., has developed until it is now 
the leading organization in its particular field. 

Through constant fidelity to high ideals of manu- 
facture and service, Prest-O-Lite has earned a national 
reputation for flawless products. 

Prest-O-Lite Batteries, for starting and lighting 
a automobiles, carry on the Prest-O-Lite tradition of 
unfailing dependability. 

They are today standard equipment on a large 
and constantly growing list of America’s famous 
automobiles. 
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Gas Service 


The Sign of 
Universal Gas Se-vice 


HE exacting requirements of truck operation 
necessitate a lighting system that is unaffected 
by heavy vibration, jars or jolts. 

Prest-O-Lite Gas gives a clear unvarying light under 
any road or weather conditions. 

Prest-O-Lite Gas Lighting Equipment is built to 
meet the demands of trucking service. The certainty 
with which it performs has earned for it the approval 
of manufacturers and owners as well as public 
authorities. 

Prest-O-Lite outlives the truck. 


Thirty-six big gas producing plants supply thou- 
sands of Prest-O-Lite Exchange Stations scattered all 
over the country. You can always get a full tank for 
your empty one by paying a very small amount for 
the gas only. 





THE PREST-O-LITE COMPANY, Inc. 
INDIANAPOLIS, IND. 


New York: 30 East 42nd Street Pacific Coast: 599 Eighth Street, San Francisco 
In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto 
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Sooner 


Or Later 


OONER or Iater, in the life of almost 

every motor, there comes a time when 
it starts using too much oil. Far-seeing 
engineers are now equipping their motors 
with Perrect Circ.e Oil-Regulating rings 
at the factory, rather than pass this burden 
on to the car owners. 






PISTON RINGS 





Don’t play with oil pressures, or baffle plates, or high 
tension, scraping rings. Give the cylinders an abund- 
ance of oil, and then stop it at the right place, the 
lower ring. You can do it with the PERFECT CIRCLE 
Oil-Regulating ring. 


Let PERFECT CIRCLES solve your problem, and quit 
worrying about it. Forty-eight manufacturers, among 
them Packard, Marmon, Hupmobile and Willys- 
Knight are using the PERFECT CIRCLE Oil-Regulating 
ring this year as standard equipment, because they 
prevent oil-pumping, and give 1000 or more miles to 
the gallon of oil. Write for sample rings and complete 


information. 
Patented 
March 29, 1910 
May 2, 1922 
[One to a Piston] INDIANA PISTON RING COMPANY 


Hagerstown, Indiana 


PERFECT CIRCLE 
Oil-Regulatins Piston Rings 
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Specify Latest Wheel Improvements 
“Look for ‘Hayes’ on the Lug”’ 


Engineers and motorists everywhere are 
becoming more conscious of the fact that 
wheel convenience adds very materially to 
motoring enjoyment and time saving. It 
is becoming more and more evident that 
Hayes wheels have kept pace with other 
motor car improvements—that they pre- 
sent features which place them as far 
ahead of the average as the latest multi- 
cylinder motor car over its two-cylinder 
predecessor. 


Hayes offers wheels which are completely 
standardized and therefore immediately 


interchangeable, one with another, whether 
it be in wood, wire or disc. It may easily 
be demonstrated that Hayes wheels save 
one-half the usual time in making tire 
changes, that they eliminate rim squeaks, 
torn valve-stems and distribute the driving 
strains over the entire circumference of 
the wheel. 


In motoring and engineering circles it is 
becoming more and more of a practice to 
look for the Attached-Lug and look for the 


name “Hayes” which denotes the genuine. 


Hayes WHEEL Company, Manufacturers, Jackson, Michigan 


Factories: Jackson, Albion, Flint, St. Johns, Mich.; Anderson, Ind.; Nashville, Tenn. 


Canadian Plants: Chatham and Merriton, 


Ont. Export Office: 30 Water Street, New York City. 





134 


41 


AYES WHEELS 


WITH ATTACHED LUG RIMS~STANDARDIZED IN WOOD,WIRE AND DISC 
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Auto-Lite has grown right up prepare for each year’s growth 
with the automobile industry— a year ahead of time. 
progressing as the industry pro- ; 

gressed—keeping step with the The very confidence that millions 
needs of car builders, and like- of car owners show toward Auto- 
wise with the wishes of .car Lite keeps Auto-Lite true to all 
buyers. its traditions of reliability. 

It is a twelve-year-old policy Leadership imposes an obligation 
with Auto-Lite to anticipate and which can never be ignored. 


THE ELECTRIC AUTO-LITE COMPANY, 
Office and Works: Toledo, Ohio . 


uto-Lite 


Starting, Lighting and Ignition 
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This same force gives us the pneumatic tire. with all its parts. On this page 
Held under pressure and trying to find a way to parts are shown and descri See that your 
get out, air fills out the flexible rubber tube that car is equipped with all these Schrader parts- 
serves to cushion shi s for automobile and If you lose 4 dust cap or @ valve cap, put another wed, no dirt con 
passengers. one on immediately. Thus you care for your enter te eaceDe 
The inner tube valve and the air in your tires at the same time from the ty by the 
‘ . and cut down your tire bills. Vaive Cop ie Valve Cap 
Two things had to be accomplished, however, 
before air could do its work. First, ® container Avoid these air troubles 
that would be air-tight. Then If the hexagon nut at the pase of the valve is 
can escape there. Always tighten this 
be: If you use an 
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in this country an 
facturer knows that Schrader Valves hold air. 
Every Schrader Tire Valve is thoroughly bought in different parts of the 
tested and rigidly inspected before it leaves the the valve you own NOW: 
factory. The tire manufacturer tests the tube Carry—and use frequently—* Schrader Tire 
efore, the car Pressure Gauge- Schrader Gauges and Valve 
Parts on sale at motor accessory shops, garages, 









after inserting the tire valve; ther 
owner may be sure of receiving @ tube an 
that are absolutely air-tight. 

A. SCH 


complete Schrader 
Valve which should 
be on your tires. 


d vaive 








and hardware stores. 








BROOKLYN, N. Y. 


RADER’S SON, INC., 
LONDON 


TORONTO 


chrader 


alves Since 1844 


f Pneumatic Vi 
Tire Gauges 
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recently a e 
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ppear d in the Saturday E 1 
y Lvening Post 
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You 
Know 


That 


Cap Screws made by the “Up- 
Set” or Cold-headed process 
must be heat-treated to insure 
a uniform product. 





That is why Ferry Process 
Screws have been giving un- 
equalled service for seventeen 
continuous years. 


Write for prices. 
“If It’s Up-Set It Must Be Heat-treated”’ 


The Ferry Cap and Set Screw Company, Cleveland Ohio 





PROCESS SCREWS 
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m2 LEVERAGE GIVES CONTROL 
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YOU STEER ALL THE TIME 


HEN you drive an automobile, you’ve got to 
steer all the time. This physical strain, now 
increased by balloon and balloon-type tires, is 
being realized by car-owners. Easier, better steer- 
ing is being demanded—and Ross supplies it! 


Write for the facts 


Ross GEAR AND TOOL COMPANY, 730 Heath Street, Lafayette, Indiana 


ROSS 


CAM and LEVER |&;4 STEERING GEARS 


¥ 
LESS ROAD SHOCK 









EASIER STEERING 
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URA has perfected acom- easy split-second up and dows|!ype 

plete system of closed car stroke completely opens ant 
window regulators —a logical closes. A Dura quick-acting 
type for each different need. Lever Type on the driver'\The 


The Lever Type for the driver’s window is just ae importa quar 
window—protection from acci- having a driver’s window! 


dents—instant signalling—one 
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ow| ype for other doors where projecting handles to tear 
easy, effortless action rather clothing or induce discomfort. 


than > + 
speed is essential. ' This Dura Window Regulator 


ers 

be The Clement Type for rear System is the logical selection 
quarter windows—an exclu- where the complete satisfaction 
sive Dura type that has no _ of the car owner is sought. 


ADM interior Fittings The DURA COMPANY, Toledo, Ohio 





Window Regulators 
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View in the chassis test room of a large auto- 
mobile manufacturing plant showing afew of 
the 46 Sprague Electric Dynamometer stands 
with completed cars undergoing their final 
tune-up before shipment. 


Pal ena 


Eliminate your road tests 


Test your finished cars in your factory— 


by using the Sprague Chassis-Test 
Dynamometer. 


This equipment tunes up the engine and 
transmission better than a road test—and 
establishes certainty of results, combined 

The Sprague Chassis Test Dunamometer is easy fini, With economy of operation, which produce 


the drums projecting through the floor so the top ef the rim 


is approximately et the floor level. It can also be mounted a better Car. 
in a pit. 


It lowers cost by effecting a big saving in 
the test room force, in tires, in painting, 
and in many other factors—as compared 
with road tests. 


The Sprague Chassis-Test Dynamometer 
is already used by leading automobile 
manufacturers. It is suitable for test of 
both small andlargecars. This equipment 
is readily installed and easily operated. 


Ask the G-E Sales Office nearest you for 


complete information. 
General Electric Company 


Schenectady, N. Y. Cars which are thoroughly tested before reaching 
Sales Offices in all Large Cities the owner—give greater satisfaction 


GENERAL ELECTRIC | 





en ew ce wren 
ere g - 


In Good Repute with 
Automotive Engineers 


RE LO 


IDURD UEDNERII NE 
ACH year additional names 
are added to the list of 
motor car and motor truck 
manufacturers including 
Packard Cable as a standard 
factory specification. 


a ae 


1924 will be no exception, and our list 
of 119 motor vehicle manufacturer 
customers will increase to a new and 
even more impressive figure. 


a a a sl 


Engineers recognize Packard Cable as 
a specialized unit which contributes to 
efficient motor car performance. 


Warren, Ohio 


- — =) 
li) 7S ) 
(@©-@-—— 





or take what you get ? 


When you call for Nuts and Serews of a certain size 
to S. A. E. specifications, what percentage of the prod- 
uct you get really measures up to this high standard? 


Does the manufacturer follow the specifications “gen- 
erally” or specifically? 


Every Serew or Nut that falls short of being right either 
adds to assembly time or finds its way to the serap pile. 
In either case you are taking chances and piling up 
unnecessary cost. 


NAMCO S. A. E. Nuts are Milled-from-the-bar, they 
are tapped straight, the threads are clean and true to 
lead, they are smoothly faced and chamfered, the 
slotted edges are not ragged. They are strong and of 
uniformly good quality whether you buy a thousand 
or a million. 


Specify NAMCO Milled Nuts. 


The National Acme Company 


Cleveland New York Boston Buffalo Detroit Chicago 
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" prill the Hole and Drive 
' the Screw with a Hammer— 


A New and Better Means 
of Making Fastenings— 


to Steel, Cast Iron, Brass, Aluminum, Bakelite, etc. 


Here is a Screw that is as easy to use in metal as a nail is in wood. You 
: drill a hole—insert the tip of the Screw—hammer it home. The hardened 
( thread cuts into the material as you drive the Screw in, eliminating the 
costly tapping operation. Exhaustive tests have proven that they hold 
better than machine screws, escutcheon pins, etc. And, since the tapping 
operation is done away with the cost of making fastenings is cut from 
50 to 75%. 


More than 2500 manufacturers have already adopted them. Practically 


they are adapted for your work. Use the coupon for FREE SAMPLES. 


_——— 
Showing a Hardened Met- = 
allic Drive Screw driven 


into cast iron. The screw 


is so hardened that it cuts @ 
into the material without Hardened Metallic 


\ 
al every metal working plant can and will use them eventually. See whether 
) 


stripping or injuring its 
thread. 


DriveScrews 


(Pat. Jan. 29, 1924) 


The Driving Qualities of a Nail+The Holding Qualities of a Screw 
PARKER-KALON CORPORATION 


358 West 13th Street, New York 
Agents for British Isles: Charles Churchill & Co., Ltd., Finsbury, London, E. C. 2, England 


PARKER-KALON CORP., Send us samples of Hardened Metallic Drive Screws in the near- 
358 West Thirteenth St., New York City est sizes you make to the sizes of escutcheon pins or machine 
Gentlemen: screws we have specified. 
We wish to try Hardened Metallic Drive Screws 
Firm Name 
(Mention application you have in mind.) Address 
We are now using for this purpose 


(State whether you use escutcheon pins or machine » 
screws and what sizes.) Mork attention of Bir, os... niki s ccgitsseocshs ks x0d Geena sees 


Ooo 
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Cast Iron 

containing Nickel 
has increased wearability. 
(Comparative tests have shown 
an improvement of 50% to 100% 
in wearing qualities. ) 





Cast Iron 
containing 


Nickel 


has consistent grayness. 

(This reduces manufacturing 
costs, flinty white spots, which 
cause machining difficulties, be- 
ing eliminated.) 





As of Superiority 


vi ~ gray iron castings containing 
grade F Nickel increase engine mileage 


(2) (| (yA 
aj Nip ml Jd Aor 






Jerry 


“( 1} HOR i vw i 
Ht HN at Wi HN dlls ew 
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Cast Iron 
containing Nickel 
has greateruniform hardness with 
no increase in brittleness. 

(This hardness is absolutely regu- 
lar—notspotty and troublesome.) 













Cast Iron 

containing Nickel 

has a finer, closer grain. 
(Examination of a Nickel-cast 
iron cross-section shows this 
clearly.) 








Improved quality pays for itself. Write for information 
about our Grade F specially developed Nickel for use in 
Cast Iron. Write today! 


ANCOr 





riiE INTERNATIONAL NICKEL COMPANY, 67 WALL STREET, NEW YORK CITY. 
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Outside 
Door 


Handles 


Steel reinforced die cast 
construction—Priced right 
and delivered on time— 


Send for samples and prices. 


SOSS MFG. CO., Inc. 
BROOKLYN, N. Y. 


Detroit Offices, 535 Book Bldg. 
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This is the Fageol Safety Coach owned by Shasta Transit Co. 
that made the record operation between Sacramento and Redding. 


120,000 Miles Without 
Bearing Replacement 


A Federal Mogul Record 


The Shasta Transit Co. maintained their schedule 
between Sacramento and Redding by means of three 
cars, two cars making a one-way trip each day. Because 
emergencies did arise, it was always necessary to hold 
a third car in reserve. 


One Fageol Safety Coach now does the work of those 
three cars. It makes a round trip every day, 350 miles 
with plenty of detours. It has been maintaining this 
grueling schedule since January 16,1923. It has piled 
up a mileage of over 120,000 miles and in all that time 
the Federal-Mogul bearings have given perfect service 
and have never had to be replaced. 





These tests prove the superiority of Federal-Mogul 


j ; , 4 ; This is the Hall-Scott power plant that drives 
Bearings. That is why more Federal-Mogul Bearings dc tee ee chs” Bice ond ace 
are used for standard equipment than any other kind. necting rod bearings are all Federal-Moguls 


FEDERAL-MOGUL CORPORATION 


Successors to MUZZY-LYON CO. and the 
FEDERAL BEARING AND BUSHING CORPORATION 


DETROIT, MICH. 
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Big EY 


Ll HAH fH} 


“WHITNEY” 
are standard 


most buses in 


THE 






Silent Chains 
equipment on 
operation today. 
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Certainly 


a severe test !! 


Thousands of these buses moving day and night on 
city streets and along the main highways, depend on 
“WHITNEY” Silent Chains to keep their engines 
operating. 


The worth of a chain is proved beyond question in 
this kind of a test. “WHITNEY” chains are built 
for service and give greater mileage. 

There is a “WHITNEY” Silent Chain for nearly all 
cars, any model. 


THE WHITNEY MFG, CO. 


HARTFORD 


CONN. 
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THE WORLD'S HIGHEST GRADE IGNITION 
STARTING AND LIGHTING 


Unfailing 
Dependability 


| J SHARP, steep hills, 


around hairpin curves 
or down in the lowlands 
over rolling country roads, 
unfailing dependability 
characterizes the motor 
performance of the car 
whose standard equip- 
ment includes ATWATER 
KENT Ignition. 





ATWATER KENT Mec. Co. 


4961 STENTON AVE. PHILADELPHIA, Pa. 
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Is Your Motor Car a Liability— 
Or An Asset 


Most motoring grief comes from one cause 
now easily remedied 


Last year the American public paid over 
$2,400,000,000 for new cars—and upwards of 
$5,000,000,000 for upkeep. Are you doing a thriving 
business in replacement parts at the expense of 
new car sales? 


If you manufacture a popular make of car, it 
must be good or it would not be popular. But no 
matter how good it is, it can’t remain popular if it 
is a source of repairs for the owner. 

And 80% of all repairs, as you know are due to one 
cause—nothing but lack of proper lubrication. 


The Weak Point 


Most motorists take good care of the engine. Be- 
cause its easy. And they have learned the need of 
changing crank case oil through the helpful efforts 
of Oil Companies. It’s the 20 to 60 hard-wear- 


ing dust exposed chassis bearings they are apt 
to neglect. 


_ That’s why most of the leading makes of fine cars 
in the United States and Europe are now standard- 


equipped with the Alemite System of chassis lub- 
rication. (Over 4,000,000 now in use.) 


The Human Equation 


It takes high pressure lubrication to keep chassis 
bearings clean and well lubricated. It takes a system 
easy to operate, or the average motorist will neglect 
it. And it takes one they are educated to use—or 
they will overlook regular use. 


Alemite advertising has made use of the Alemite 
system—every 500 miles—as vital a part of mator 
care as oil, air and water. 


Alemite service in 20,000 stations, the country 
over, makes it just as easy and convenient as 
crankcase service. 


That’s why so many repair men will tell you that Alemite 
is the best means for keeping down repairs. And the one 
system of lubrication that gets regular use under actual 
working conditions. 


Hundreds of thousands of motorists who replace other sys- 
tems with Alemite each year, at their own expense, prove the 
growing importance of chassis lubrication in the public mind. 


THE BASSICK MANUFACTURING COMPANY 
2654 North Crawford Avenue, Chicago, Illinois 


Canadian Factory: Alemite Products Co., of Canada, Ltd., Belleville, Ontario 


A Bassick-Alemite Product 





LEMITE 


High pressure lubricating system 
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After four years.of diligent research, 
the I1.E.S. and the S. A, E. have formu- 
lated specifications covering automo- 
bile headlights which, if met, are ideal 
from every standpoint. 


The E & J Type 20 Headlight meets 
these exacting specifications in every 
regard. Therefore, it behooves motor 
car manufacturers to lend their influ- 
ence in this solution of night driving 
safety by adopting a lamp that 
measures up to the prescribed 
standards. 


The E & J Type 20 Headlight is ‘‘The 
Safest Light in Motordom’”’ for the 
following reasons: 


It illuminates the road with a uniform 
light from source to hundreds of 
feet ahead. 


It does not glare, due to amber toned 
upper rays. 


It never has to be dimmed. 


It can be aimed and focused to meet 
the lighting laws in every state. 


It projects a strong light beyond point 
where approaching headlights become 
a menace. 


It is equipped with standard S. A. E. 
bracket for mounting. 


It makes night driving safe. 


How Motor Car Manufacturers Can 
Assist In Making Night Driving Safe 


Do Your Part to Enforce Correct Automobile Lighting 


oe EDMUNDS §6& JONES CORPORATI ONG 
¥ 


\ DETROIT, MICHIGAN iy 


The Safest Light in Motordom” 


(Manufactured under Bone Patent, 8-30-21 and 1-15-24, other Patents Pending) 
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and 


Your Automotive Problems 


Has it occurred to you that the same unique properties of 
rubber which underlie the success of the automobile tire 
have numberless other possible applications in the Auto- 
motive Industry? <a 


The advantages of rubber for wear régiggaies are: gah ay 
realized, but few appreciate its further valudble- possibilities Pty 
to provide a strong flexible part; to eliminate noise;to 6Vere |. 
come friction or, on the contrary, to‘prevent slip; fo | resist, \% 
acid, moisture and rust; to remove the (necessity of igreasipg yu | 


and oiling; to replace wood or metal. * Pe ; go aye an 


Some problems solved or being solved-a es ey | a 


uy 1 
Flexible Universal Joint Disc.—Of rubber and fabric, piewents 2 anew .@ } WORF 
engineering solution for this troublesome proble eae. a arid ». fia cs 
attendant lubrication unavoidable in the metal j er : es. 
Rubber Shackles — Does away with the constant wear, vibfation” ‘and * } 
greasing of shackle joints. 4 er : te, fF 


Channel and Strip Rubber— Eliminates the snngivatide off hitting win: @ / oP a 
dows and glass, or provides non-binding runways for wind@ws'and seals s joints" ie 

against squeaks or weather. Witness the covered rubber channels, windlack; : 
tubing, windshield strips, rubber strips for setting glass in frames. —" ee 


Hard Rubber Garnish Molding—The value of hard rubber for window 
trim, tops of seats, tops of side-frames in open cars, etc., is only just coming to 
be realized. It will not warp, it is impervious to moisture, takes a polished or 
leather finish and is pleasing to the eye and touch. There is also a growing use 
of hard rubber for steering wheels and other accessories. gh? 


Rubber Floor and Running Board Mats—The beauty and utility 
of the Rubber Running Board Mat is acknowledged, and rubber is Aystitted to 
replace the ordinary carpet or composition as a floor covering. : 

Mechanical Accessories of Rubber—Such common ss cihatiti as Fan 


Belts, Flexible Couplings, Radiator Hose and Insulation Tubing foc} witings 
point the way to ever increasing applications. 


w 


We invite Automotive Engineers to consider the applicability of rubber to 
their problems, and to take advantage of our experience in ere thea, 


“Best in the Long Run” 
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Bearing the load plus the 


“this way and that” forces 
2 


June, 1 


Axle manufacturers 


HE shock and strain of almost 
using Gilliam Tapered 
Roller Bearings in- crushing loads speedily transported 
clude: Adams, Clark, 
Columbia, Eaton, Flint, over rough roads and around sharp 
Salisbury, Standard turns—impose a terrific burden on 
Equipment, U S, Vul- = : , 
can, Wisconsin. bearings—a burden under which im- 














proper design and faulty workmanship 
are bound to show up quickly. 


As a move toward better Bearing per- 
formance and greater Bearing depend- 
ability—it will be advantageous to spec- 
ify and use Gilliam Bearings, for you 
will find they have the capacity to meet 
all of the destroying forces. 


THE GILLIAM MANUFACTURING CO. 
CANTON, OHIO 





The arrow symbol si¢g- 
nifies the recognized 
ability of Gilliam Ta- 
pered Roller Bearings 
to carry all combina- 
tions of radial and thrust 
loads from all directions. 
This better Bearing per- 
formance is due to the 
tapered roller principle, 
exclusive features of de- 
sign and high grade alloy 
steel construction. 
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The first 20” and 21” steel wheels for 
balloon tires were Disteel wheels. 





Disteel wheels and Tuarc wheels, 
both Motor Wheel Products, are to- 
day just as emphatically the first 
steel wheels for balloon tires 


—In numbers used—in makes of 
cars using them— in the character 
of those cars—and in total miles of 
successful operation. 


Motor Wheel pioneer experience 
with small-diameter wheels, as with 
all wheels, accounts for the great 
fund of authentic, specific infor- 
mation available to you through 
the factory, or through any Motor 
Wheel representative. 


Ask anything about wheels for bal- 
loon tires of any type. 


MOTOR WHEEL CORPORATION 
Lansing, Michigan 
Wood Wheels Steel Wheels Stampings 


Disteel 
Tuarc 
et 
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BAKELITE 


TRADE MARK REG, V, S. PAT. 






















A Bakelite Switch 
“the heart of the system” 


Built into the brake mechanism controlling 
the Packard automatic stop light is a molded 
Bakelite switch, which the Packard Motor Car 
Company has termed ‘‘the heart of the system.” 


“ — _— 


wecere 


This switch is proving to be of such sturdy 
character that no adjustments are necessary 
and the driver is assured of the proper opera- 
tion of his stop light every time he needs it. 


Study the sectional drawing of this Bakelite 
switch. Note the molded holes for the leads 
and binding posts—how the heavy brass ter- 
minals are solidly embedded. This was accom- 
plished in a single operation. 





There may be some part of your equipment 
that could be made better and more economi- 
cally of Bakelite. Let our engineers serve you. 


Send for our Booklet P. 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd Street 






BAKELITE 
> 
Condensite 
JREDMANOL 
are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
CORPORATION 
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THE MATERIAL OF A THOUSAND USES 
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Guess vs Kno 


ESTINGHOUS| 
“aoe” 


63 








The human element enters into heating in the The Westinghouse Type K Oven provides exact, 
ordinary fuel-fired oven. automatic control, eliminating guess-work. 


Controlled Electric Heat 


There’s a lot of “guess” involved when old- ° 
fashioned ovens are used for baking, drying, evapor- Controls Quality, 
ating and other heat-treating processes. There is Production, Wastage 
much time, labor, space and money lost; there is lack 
of uniformity in the product; the quality is not as and Cost 


good as it could be; the wastage is considerable. 


But users of Westinghouse Type K Industrial 
Ovens have a different story to tell. This cabinet 
type oven, designed for many kinds of applications 
in the laboratory and shop, never fails. 


It is fitted with removable angle-iron shelf racks, 
is scientifically ventilated, and automatically con- 
trolled. When installed it immediately introduces 
new standards’of quality production. 


It’s a Problem Big Enough 


This oven will more than pay its way. May we 





send you leaflet 1815 which gives complete details? to Warrant Calling In a 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO. Westinghouse Heating 
EAST PITTSBURGH, PA. Ens 

Sales Offices in All Principal Cities in the United States and Foreign Countries ngineer, 


Ce EE EE —————————————eeeEEEee————EEE—EEEE TT SS i EEE 


Westinghouse | 
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| © he Ricardo Head 


The Importance of the Name 
in the Problem of Sales 


3 
%S HEM 










Ke 





DVLA, 


wi D) 


TTTOTUTTOVUOOOPOT OOOO mM 





VNNTONHANE TONGA TTT TAAL LAAAANAND 


T would be difficult to ob- 
tain a more’ impressive 
measure of proof that the 
Ricardo Head is referred to 
as an engineering development 
that provides just the improve- 
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ments that the car buyer wants Ets 

than the unbelievably large vol- La 

ume of inquiries which follow id 

the initial announcements. Hg 

At the National Automobile ls 

and Dealer Shows each suc- ERA 

ceeding display multiplied the Ha 

number seeking opportunity Ae 

for personal inspection. Be 

=| 

5 From the Saturday Evening Hp 

; Post, the Literary Digest, the Ely 

: Class and Trade publications als 

| of the industry, reader response eR 

; | has been so great that we have lela 

. been taxed in our endeavors to ER) 

Sucked’ Meer ‘Gemsaey cs ascimes’ of Marvy supply the information that is IR 
Ralph Ricardo, the English scientist. continually being requested. g 
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The abundant power The Ricardo Head provides, the speeds it allows, the 
flexibility it gives and the economies it makes possible are qualities so dis- 
tinctively desirable that there are few who have indicated they could af- 
ford to ignore them. 





Likewise engine performance of such high 
character will contribute material sales as- 
sistance to the motor car producer who pro- 
claims his good opinion of it by prominent 
display in his list of important specifications 
—the name Ricardo Head. 


The Waukesha Motor Co. 


Engine Builders 
Waukesha, Wisconsin 


NEW YORK DETROIT 






DION LANGDALE 
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VER since the first Hyatt Roller Bearing was manu- 
factured 33 years ago, inherent sturdiness, durability and 
capacity have been conspicuous Hyatt qualities. And now 
these essential bearing qualities are provided to an even 
greater degree in the Hyatt New Series Roller Bearings. 


HYATT ROLLER BEARING COMPANY 
Newark Detroit Chicago San Francisco 


Worcester Milwaukee Huntington, W. Va. Minneapolis Philadelphia 
Cleveland Pittsburgh Buffalo Indianapolis 





nie 


Roller Bearings 
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Biflex Conveys the Impression. 


of Quality in Your Car 


The world over, this fact is recognized: People and The quality of Biflex is impressed indelibly on the 


products are judged by the company they keep. A public mind. Its distinctive, pleasing appearance 
cheap bumper diminishes the prestige of the car on and its superior ability to protect have made it 
which it is attached. Biflex, on the other hand, the world’s standard of bumper value. 

adds to the car’s prestige and emphasizes its quality. Steadily Biflex prestige grows. Day by day Biflex 
The impression a bumper makes is always pro- becomes a more and more important factor in 
nounced by reason of the conspicuous position the sale of motor cars of better quality. 

the bumper occupies. Its prominence is a point Biflex aids dealers in closing sales. 

in its favor with Biflex, for Biflex is worthy of the THE BIFLEX CORPORATION, Waukegan, Ill. 
finest lacing and the public knows it. Export Department: 130 West 42nd Street, New York City 


Bitlex 


Cushion Bumper 
PROTECTION WITH Pre iitIincrTion 
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on all battery 
equipped trucks 
uses 


STINGHOUSE 


BATTERIES 








WESTINGHOUSE UNION BATTERY CO. 


Swissvale, Pa. 
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‘far as the eye can see on the highway 


KLAXON’S Note “Carries On” | — 
—and Warns! : 


LAXON warns in plenty of time! Its powerful, penetrat- 
ing and unmistakable ‘“‘saw-tooth”’ note carries on— 
far ahead of the speeding car! 


Lumbering teams a half-mile ahead—drivers approaching 
on side roads—motorists coming toward you around danger- 
ous curves—all these hear Klaxon in plenty of time to act. 


The Klaxon note is the most penetrating sound ever invented. 
It cuts through fog, rain or snow. It sounds around corners 
and over hills. It rises above the noises of heavy traffic. It is 
always heard and always obeyed. 

Klaxon is the most dependable horn you can buy. Since 
1908, Klaxons have been built of the highest quality materials, 
accurately made and rigidly tested. Don’t delay—stop at your 
Complete dealer’s and get your Klaxon today. 


Electric Motor 





KLAXON quality is safety insurance 


This cut-out view shows 
Klaxon’s electric motor, en- 
cased in its weather-proof 
outer shell. Ball-bearing, self- 
lubricating, and made of the 
finest materials obtainable. 
The Klaxon Company origin- 
ated the motor-driven horn— Actual vibrations which make up the Klaxon tone. The full even wave lengths explain 


now recognized everywhere Klaxon’s full even note, and give visible proof of superior quality of the tone produced. 
as the best—and its experi- 


ence in this field eclipses that 
of any other manufacturer. 








WORLD'S LARGEST PRODUCERS OF HORNS 





we 


24 
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‘Oil-Vac 


A New and Better Principle 
in Vacuum Fuel Feeding 


DO YOU KNOW 
What Happens at 55 M. P. H.? 


Do you know that your motor requires 20 ounces 
of fuel per minute? 

Do you know that it requires at least 4 inches 
of mercury suction to supply 20 ounces of fuel per 
minute? 

Do you know that the suction from the intake mani- 
fold is less than 4 inches of mercury? 


Do you know that with Oil-Vac the suction is more 
than 15 inches of mercury? 


DO YOU KNOW 
What Happens on a Hill at 20 M. P. H.? 


Do you know that your motor requires 10 ounces 
of fuel per minute? 


Do you know that it requires more than 3 inches of 
mercury suction to supply 10 ounces of fuel per 
minute? 

Do you know that the intake manifold suction is 
less than 2 inches of mercury suction? 


Do you know that with Oil-Vac the suction is more 
than 10 inches of mercury? 


OIL-VAC SMOOTHS OUT THE HILLS 


Dealers in cars using Oil-Vac as standard equip- 
ment should write for our Oil-Vac booklet. We 
have special information of great value to them. 





NO OIL— 
NO VAC— 
NO GAS 


WITH OIL-VAC, the Kingston Vacuum 
Fuel Feeding System, the vacuum is pro- 
duced by the circulating flow of oil, and 
increases_with the increased speed of the 
motor. In other words, as the need for 
more fuel arises that need is supplied. This 
assurance of sustained power, on long 
grades, in rough going, and among the hills, 
will be appreciated by every motorist, The 
best qualities of Oil-Vac are most apparent 
in emergencies, 


4 


With Oil-Vac the vacuum 
ceases when the oil supply becomes exhaust- 
ed. No motor can operate, or should oper- 
ate, without oil, so Oil-Vac, beside many 
other important features, contributes this 
valued factor of safety. 


Te KINGSTON OIL: VAC 
COULOMBE PATENTS 


BYRNE. KINGSTON & CO. KOKOMO, INDIANA, U. S. A. 
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ANY automobile 
manufacturers, 
well known to you— 
whose name-plates are an 
honor to American in- 
dustry—have learned to 
depend upon Brown-Lipe- 
Chapin for their supply 
of quality differentials 
and bevel drive gears. 


Manufactured at Syracuse, N.Y. 





BROWN-LIPSAQHAPIN 


DIFFERENTIALS — BEVEL DRIVE GEARS 


June, 


4 
June, 1924 
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Double-acting thrust 


bearing, flat seats 
(grooved races) 
2100-F Series 





Single-acting thrust 
bearing, flat seats 
(grooved races) 


1100-F Series 





Single-acting, self- 
aligning thrust 
bearing 
1100 Series 





Single-acting, self- 
aligning thrust 
bearing, leveling 


washer. 1100-U Series 





Double-acting, self- 
aligning thrust 
bearing, leveling 
washers 
2100-U Series 
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One factory employe in eight is an expert inspector. 


“Why should Strom Ball 
Bearings be specified for 
automotive installations?” 


“Because Strom Ball Bearings will carry the 


eatest load 


with the least friction in limited space on the shaft, and 
because of their reliability, quietness and smoothness 


of operation.”’ 


This was the answer we made 
to a motor car manufacturer 
when he asked the foregoing 
question. 

Strom Ball Bearings are made 
of chrome steel. Machined with 
the scientific precision of the 
jinestwatch parts. Tested through 
every step in manufacturing by 
expert inspectors. 

Once installed Strom Ball 
Bearings give real wear and sat- 
isfaction. [hey are heat-treated 


through and through, not merely 
case-hardened. 


Strom Ball Bearings have been 
standard equipment for years on 
the highest priced motor car and 
quality motor truck built in 
America. Proof of reliability, 
because selected only after the 
most scrupuiously careful tests. 


If you have problems of power 


transmission, let us help you 
solve them. 


Manufactured by 
STROM BALL BEARING MFG. CO. 
Formerly U. S. Ball Bearing Mfg. Co. 
4533 Palmer Street, Chicago, Ill, 
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Single-row deep- 
groove Standard 
type, radial bearing 





Double-row, deep- 
groove Standard 
type, radial bearing 





Angular contact 
bearing, combination 
radial and thrust 





Double-row, maxi- 
mum type, 
radial bearing 





Single-row, maxi- 
mum type, 
radial bearing 
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New Departure 
Ball Bearings 








are precisely made fric- 
tion eliminators which 
positively and perma- 
nently locate shafts and 
gears—delay deprecia- 
tion; reduce upkeep ex- 
pense; simplify lubrica- 
tion. 
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1|MORSE 


GENUINE SILENT CHAINS 























| 

| Simplicity of application—proper func- 
| tioning under all conditions, silent 
operation at all speeds — are the three 
things which have made Morse Genuine 
Silent Chains favorites with the ma- 
jority of automobile engineers. Each 
Morse installation is an individually 
engineered job—our experience com- 
bined with years to develop the greatest 
simplicity and economy of power for 
your engine. 


Morse Chain Standard Installations 
Anderson Six Eagle Four Packard Six 


Auburn Six Essex Six Packard Eight 
Barley Six Flint Six Peerless Six 
Cadillac Eight Fox Six | Rickenbacker Six 
Case Six Hupmobile Four Stearns Four 
Chalmers Six a Six Stearns Six 
Chandler Six an ette Ei . Sterling-Knight Six 
Chrysler Six paige Studebaker Light Six 
— e : 2 t 
kis <T\ Cleveland Six Moon Light Six Star Four 
= ‘ : : 
Sees a Columbia Six National Six Templar Four 
=~ he nm Crawford Six Northway Four Winton Six 
<= \ ee pavis Six Oakland Six Continental Motors 
¢} ese mom! ) 4 
3 Se “4 














Pat ES) 
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MORSE CHAIN COMPANY 


Main Office and Works Sales and Engineering Office 
ITHACA, NEW YORK DETROIT, MICHIGAN 
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Thousands of Manufacturers 
have found that they pay less 
and get more when they buy 


BUNTING 


BUSHING BEARINGS 


~~ es G WO 


§ SPECIAL SIZES and alloys made to your specifications. 


§ STANDARD SIZES out ot Bunting’s great stocks of “Ready Made” Bushing 
Bearings. 


UY them either way and you will find that a Bunting Bushing Bearing costs 
you less than any you can make or finish in your own shop. 


It’s because Bunting brings to the work the efficiency of a great organization BUNTING 





and factory working in large volume on bronze bushing bearings exclusively. Sees 
Specialized methods and equipment keep costs far below anything obtainable in an Shop 
operation less extensive and less experienced. Bunting quality is the universally Assortment 
accepted standard. alan —— 
If you want to know how much you can be saving on your special order bushing Brouse in 8 stone 
bearings send in your blue prints. ual shop need for 
If you want to buy your finished bushing bearings out of stock at long run prices eon ad gorregy ene 
for small lots write for Stock List L showing 26g sizes always ready to ship. apc gn come 
in stock, 


THE BUNTING BRASS & BRONZE CO. 
TOLEDO, OHIO 


Branches and Warehouses at 









NEW YORK CLEVELAND CHICAGO PHILADELPHIA SAN FRANCISCO BOSTON 
245 West 54th St. 710 St. Clair Ave., N. E. 722. Michigan Ave. 1330 Arch St. 198 Second St 36 Oliver St. 
Circle 0844 Main 5991 Wabash 9153 Spruce 5296 Douglas 6245 Main 8488 


All plant processes under constant 
laboratory control. 


One of the finest bronze 


foundries in the world. 


A great modern plant specializing 
intensively in one product. 





The more you 
make, the 
more you lose. 


—Baby Bunting 
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Pioneering Work in Timing Drive 


ABORATORY work on timing drive in the Formica plant during the past 
few months has developed important information on the subject which 
every engineer who contemplates changing the front end of his motor should have. 


The causes of troubles that have been occasionally experienced with non-metallic 
gears have been located. An additional process has been added to Formica pro- 
duction which strikes at the root of the rare cases of erratic expansion experienced 
by engineers with this material. 


Motor conditions developed by factors that have nothing to do with timing drive, 
have been shown to exert an important influence on gear performance. This 
material is now in such shape that the most valuable assistance is available to 
engineers in perfecting a trouble-proof, durable and entirely satisfactory drive. 


The Formica laboratories stand ready to make a special study of specific engines. 
This service may be had by any engineer for the asking. Write the Formica 
laboratories today. 


THE FORMICA INSULATION COMPANY 
4648 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA' 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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An Opinion From 





the Builders of One 


of the World’s Finest Cars 


HE builders of one of the world’s 

finest cars, whose policy, unfor- 
tunately, prevents the mention of 
the company name in advertising 
other than its own, was recently 
asked whether they used Vanadium 
Steel and why. 


The answer is interesting—and deep- 
ly significant to all who are trying to 
build a better car or make a higher 
grade part: 


‘“‘Chrome-Vanadium Steel is 
used in important forgings 
such as front axles, steering 
knuckles, steering knuckle 
levers, axle shafts, and in fact 
all forgings requiring high 
strength with good ducility. 


**We have made many tests to 


show the improvements of Va- 
nadium Steel over other steels 
of about the same cost. 


‘*The fact that Chrome-Vana- 
dium Steel gives higher and 
more uniform physical prop- 
erties than other types of alloy 
steel at about the same price 
is the quality which makes it 
a particularly good value.”’ 


There is little we can add, or would 
care to add, to this summing up of 
Vanadium advantages by a manufac- 
turer whose reputation is world- 
wide. 


May we, however, offer the assistance 
of our metallurgists in helping you to 
select a better steel for your particu- 
lar purpose? 


VANADIUM CORPORATION OF AMERICA 


NEW YORK 
120 Broadway 





DETROIT 
Book Bldg, 


Sor Strength, Toughness and Durability 
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IANADIUM STEELS 
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The wetter we became the madder we ¢got— 


“After all they’d told us about how dry and ‘cozy’— 
how I hate that word—the top would keep us, to have it 


. ° ” 
act like a sieve! ‘ pa ° 


ANY a car manufacturer’s reputation suffered because the 

top, bought as an accessory, like a spare tire or a spotlight, 
fell down miserably. But, on the other hand, others added to 
their customer-regard by standardizing on tops of Neverleek. 
It was the first top material to be truly weather-proof under all 
conditions—and guaranteed to be. 


RT TITS TI EEA eT 


Now, when appearance is vital and the beauty of body lines can 
be made or ruined by the top, manufacturers in increasing numbers 
entrust their reputations for smartness and style to tops of 
Neverleek. It tailors perfectly, meeting every requirement in 
cutting, fitting and trimming. And through years of use it keeps 
its beautiful lustre undimmed by extremes of weather. 





Samples of Neverleek, in a variety of grains and linings, with 
prices, will be sent on request to manufacturers of automobiles, 


"tops and bodies TOP MATERIAL 


Trade-mark Reg. U. S. Pat. Off. 





ee 


* F. S. CARR COMPANY, 31 Beach Street, Boston, Mass. Branches: Detroit, St. Louis, Atlanta 
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Blooming Mill in 
Central Steel Co. Plant 


Would an Alloy Steel Benefit Your Product? 





FTEN you have wondered if it wouldn’t. And just as 

often you have set the problem aside to investigate some- 
time. That “‘sometime”’ has never arrived. You are still using 
inferior steels. Your product still suffers. Because you may 
be paying less for the steel you are using, you feel you are 
saving money. But are you? 


Why not find out? Why not put your problem up to our 
metallurgists? They have solved such problems for many. 
They will solve yours without charge or obligation. Perhaps 
they will find one of the Agathon Alloy Steels which we have 
in daily production would not only benefit your product but 
prove more economical than the steel you are using. Maybe 
your requirements call for a special analysis of steel. Our 
metallurgists will tell you frankly and impartially. 


We have a daily pro- 
duction in all kinds of 
Agathon Alloy Steels 
such as— 


Nickel,Chrome-Nickel, 
Uma, Molybdenum, 
Chrome- Molybdenum, 
Nickel-Molybdenum, 
Vanadium, Chrome- 
Vanadium, Chromium, 
etc. 


Deliveries in Blooms, 
Billets, Slabs, Bars, 
Hot Rolled Strips, etc. 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 


SWETLAND BLDG, 
CLEVELAND 


BOOK BLDG, 
DETROIT 


PEOPLES GAS BLDG. 
CHICAGO 


UNIVERSITY BLOCK 
SYRACUSE 


WIDENER BLDG. 


PHILADELPHIA 


AGATHON ALCOY STEELS 





De 





1924 


prec te E 


June, 1924 
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NATIONAL 
RECOGNITION 


The DOT has won the 
approval of engineers, 
mechanics, manufac- 
turers and users. 
Tested and adopted by 
U. S. War Depart- 
ment — adopted by 70 
manufacturers of cars, 
trucks and tractors — 
used in more than 100 
leading industries in 
America. 










What Manufacturers 
and Engineers Say 


“Our experience with the DOT 
system on our gasoline taxicabs 
has been so satisfactory that we 
are more than pleased to make it 
standard on our electric cars as 
well.” 

Rauch and Lang, Inc. 

Chicopee Falls, Mass. 


“We estimate that the DOT is sav- 

ing us more than $3,000.00 per year 
in time and replacements.” 

Westcott Express Co. 

New York City 


“In our opinion the best pressure 
lubricator on the market is the 
DOT. We have installed this sys- 

tem on our service trucks.” 
Ratterman Motor Service Co. 
Cincinnati, Ohio 


“ Before installing the DOT it took 
an hour and a half to grease a car. 
Now the same operation takes only 
15 minutes and the bearings are 
more thoroughly lubricated.” 


Norton Co, 
Worcester, Mass. 


“Because we think very highly of 

the DOT lubricating system, we 

Specify it as standard equipment on 
all our cars.”’ 

Haynes Automobile Co. 

Kokoma, Ind. 


The DOT Lubricator is Thoroughly Protected by Allowed Claims of Pending Patent Applications. 
a nnn nen nn RENT Aes ests SAGAS: ssn 
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High Pressure Lubricator 


The reason why motorists, manufacturers and 
engineers are so enthusiastic in their endorse- 
ment of the DOT is the fact that actual demon- 
stration and tests have proved that no other 
system gives thorough lubrication with such 
ease, speed and cleanliness. 


No matter how stubborn the bearings, there is no 
need to go to the service stations or use compressor 
tanks when with one hand alone the operator can 
develop the tremendous pressure of 3000 pounds or 
more with the DOT. In 13 minutes or less the motor- 
ist can lubricate his entire chassis without even soil- 
ing his hands. 


May we demonstrate the many exclusive features of 
the DOT and show you how the DOT wins owner 
satisfaction and dealer enthusiasm for the 70 manu- 
facturers who have already adopted it? 
Made only by 
Carr Fastener Co., 31-37 Ames St., Cambridge, Mass. 


“ Originators and Makers of the DOT line of fasteners ”’ 


Branches 


40 Selden Ave., Detroit Gage Ave. & Beach Rd., Hamilton, Ont., Can. 
Monadnock Blidg., San Francisco 47 W. 34th St., New York City 









NATIONAL 
DISTRIBUTION 


Leading jobbers and 
distributors located in 
the centers of all the 
trading areas are es- 
tablishing DOT Sales, 
Service and Supplies 
among their thou- 
sands of dealers every- 
where. DOT owners 
are assured easily 
available service and 
supplies. 






















Dot Distributors 


The Dot Lapetceis Co. of New 


nglan 
739 Boyiston St., Boston 


Fink-Dumont-White, Inc. 
405 Lexington Ave., New York 


Downing Brothers 
2 West Preston St., Baltimore 


The J. V. Walsh Company 
1101 Peoples Bank Bidg. 
Pittsburgh, Pa. 


Philadelphia Body & Truck 
Equip. Co., 2123 Vine St. 
Philadelphia, Pa. 


Walraven Company (industrial) 
38 West Alabama St. 
Atlanta, Ga. 

Motor Parts Corporation 
353 Ivy St. Atlanta, Ga. 


Burgamy Auto Parts Co. 
804 Sycamore St., Cincinnati 


Motor Rim Manufacturers Co. 
1835 East 24th St., Cleveland 


The Alden Perrin Co. 
538 South Clark St., Chicago 


Burd Ring Sales Company 
725 Pine St., Seattle, Wash. 


M. H. Rykoski 
706 Julia St.. New Orleans 
Indiana Wheel & Rim Co. 
40 W. North St. 
Indianapolis, Ind. 
Peerless Rubber Products Co. 
713 Jefferson Ave. 
oledo, Ohio 
The Walraven Company 


212 Kinney nite 
Charlotte, N. C. 
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number of discs used 
in making a molded 
Celoron gear blank 








This is the finished 
gear blank of Celo- 
ron, bonded at high 
temperature under 
high pressure 


The secret of silent timing 


Resilient, non-metallic gears of Celoron 
rid the timing gear case of noise 


ROM coast to coast, repairmen and ser- 
vice stations are banishing timing gear 
noise with Celoron Silent Timing Gears. 
Manufacturers of many popular makes of cars 
now use these gears as standard equipment. 


What makes timing gears noisy 
The harsh metallic hum that comes from 
many timing gear cases is the result of metal 
to metal contact and wear on the metal gear 


teeth. Theplay of worn met- ) 


positive, accurate, and silent at all motor 
speeds. Celoron Silent Timing Gears are 
tough and durable. They are impervious to 
oil, grease, and water. They do not swell, 
even in the hot oil of the timing gear case. 


Celoron is stabilized 
Celoron is a laminated phenolic condensa- 
tion material bonded with bakelite. Gear 
blanks are either molded to dimension or 
cut from sheet stock. 


June, 1924 


June, 


alteethcausesarapid succes- 
sion of metallic blows that 
produce the familiar roar so 
irritating to drivers’ nerves. 


Celoron is made into si- 
lent timing gears for the re- 
placement trade by Dalton 
and Balch. jobbers and 
dealers all over the country 
carry stocks of these gears. 


Look for the “D & B”’ 
and ‘‘Ceioron’’ marks. 


SILENCING MACHINE 
GEAR DRIVES 


For every direct drive used in factories 
there is a Celoron Silent Gear. These 
gears drive big punch presses, pumps, 
and cranes. On all the rugged and deli- 
cate production machines Celeron Silent 
Gears work effectively and silently. 
They are cut from Celeron, a laminated 
phenolic condensation material, bonded 

with bakelite. 

| 


How gears are silenced 


Celoron Silent Timing Gears 
do away with the contact 
of metal on metal. They re- 
duce wear, absorb vibration C E L O R O N They insure your getting 


cushion shocks. In opera- SILENT GEARS a genuine Celoron Silent 
tion, gears of Celoron are | —SEEEsSSFssSSCSFsSsSCSFsssSsSsS‘ J SCT iming Gear for your car. 


DIAMOND STATE 
FIBRE COMPANY 


BRIDGEPORT, PENNSYLVANIA 


Branches in Principal Cities Toronto, Canada—London, England 


Make Celoron Silent Timing Gears standard equipment on all your future cars 
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Photograph of Mr. Leiper’s Cadillac taken at 


Thousands of Miles “""""""""" 
over the Ancient Roads of China 


Between Pekin and Tientsin stretch 83 miles of typicalChinesehigh- 
ways—roads so rutted and difficult that the average driver in this 
country would think twice before even attempting to enter them. 


Yet Mr. H. H. Leiper of the American Board Mission has driven 
his Delco-equipped Cadillac for many thousands of miles over 
these and other just such types of Chinese roads, toiling back 
and forth on famine relief errands of mercy. 





Even under these aggravated road hardships, the Delco-electrical 
equipment of his car gave faultless performance. 


This record is simply another example of the extraordinary service 
which causes Delco—the world’s foremost Starting, Lighting and 
Ignition system—to be the choice of nearly all builders of 
quality motor cars. 


Tue Dayton ENGINEERING LABORATORIES COMPANY 
Dayton, Onto, U. S. A. 


Delco 


STARTING, LIGHTING AND IGNITION 


June, 1 
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DIXON’S 
677 


FOR TRANSMISSIONS 
AND DIFFERENTIALS | 








Two or more competing cars may be so nearly equal that 
long arguments fail to reveal any decisive difference. 


Proper lubrication will reveal and prove the difference 
because it will make a car out-serve and out-wear its com- 
petitor by a very wide margin. 





Dixon’s 677 will meet fully the most exacting specifica- 
tions and requirements for gear box lubrication. 


Write for more detaiied information ; 
“> 1 \ Y 


JOSEPH DIXON CRUCIBLE COMPANY “> 


Jersey City, N.J.,U.S.A. 2% Established 1827 
MAKERS OF QUALITY LUBRICANTS 


For Spur and Bevel Gears Use Dixon’s Gear Lubricant No. 677. 
For Worm Drives Use Dixon’s Cear Oil No. 675. 
For Universal Joints Use Dixon’s Grease No. 672. 


\ 
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Most rear axles nowadays are 
out of sight—hidden by gas 
tank and spare tire. 

But good rear axle designing 
and building is as important as 
ever and Timken reputation 
is known to every car owner. 


THE TIMKEN-DETROIT 


AXLE COMPANY 
Detroit, Mich. 
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A Commendable 
Reputation 


The Long Clutch, since its advent, 
has proven its worth to both manu- 
facturer and driver of the motor car. 


Its performance has been such that 
it has brought constant, increasing 
praise from maker and user. 





LONG MANUFACTURING COMPANY 
DETROIT . . . MICHIGAN 





LONG PIROJDUCTS — RADIATORS AND CLUTCHES 


1924 


June, 1924 


THE JOURNAL OF THE SOCIETY 


OF AUTOMOTIVE ENGINEERS 


137,760,000 Revolutions—.002 Total Wear 


Divided Between Two Bearings 


“An 18” fan properly housed, belted to an 
electric motor, was driven 2050 R. P. M. con- 
tinuously for 137,760,000 revolutions, equalling 
in car mileage 45,000 miles. The bearings were 
then removed and examined. There was .0015 
wear on the forward bearing—.0005 wear on the 
rear bearing — a total of .002; in fact, not suf- 
ficient wear to require adjustment—the grinding 
marks were not even worn off the cup, cone or 


roll surfaces. The wear was determined by meas- 
uring the distance from the front face of cone to 
the back face of cup before and aftertests. Before 
beginning the tests, hubs were packed with grease 
and no further lubricant was required.” 

This test should tell an interesting story to any 
automotive engineer who is working toward an 
improved fan mounting. We will be glad to send 
blue prints and supply additional information. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN 


Tapered 


ROLLE 


PRINCIPLE 


The Timken dual duty capacity to 
take, in one bearing, both radial 


RINGS 


PERFORMANCE 


For twenty-five years, engineers 


loadsand thrust loads, makes Tim- 
ken Tapered Roller Bearings par- 
ticularly desirable at front wheels, 
steering pivots and worm, transmis- 
sion, pinion, differential and rear 
wheels. They save repair bills. 


have approved Timken durability, 
economy and trouble-free - 
ance. One hundred million Timken 
Bearings have been manufactured. 
Only t Timken basic principle 
plus Timken cooperation has made 
this performance possible. 


© 1924, T. R. B. Co. 
C 
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To help you 
select the proper 
truck tire equipment || s 


There is a Kelly - Springfield a 
truck tire for every weight of truck 
and every type of service. 


To help Automotive Engineers 


. r 
and Purchasing Agents to deter- : 
“Hise mine the size and type of tires best 1 
Self Aligning ROLLER BEARING : gg ct 
PAY? & PATS.PENDING suited to their requirements, our 
; Engineering Service Department 
HAFER Roller Bearings has prepared a booklet, “Specifica- 
combine the rotating tions of Kelly-Springfield Truck 
freedom of ball bearings Tires,” showing comparative cross- 
with the maximum load sections of all our various types of 
capacities of Roller Bear- tires and giving detailed informa- 
ings, carrying all combina- tion as to the carrying capacity and 
tions of thrust and radial principal advantages of each. 
loads. They are also self- 
aligning. We will gladly send a copy of this 
ee booklet to any one who is interested. 
Furnished in 
Interchangeable Sizes 
SHAFER BearinG CorPoRATION F 
6501 WEST GRAND AVENUE 
CHICAGO. ILL. E 
S 
I 
I 
] 
] 


Address inquiries to 
Engineering Service Department 


Kelly-Springfield Tire Company 
250 West 57th Street, New York 





1924 
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Consult Mueller for Brass 


For 65 years Mueller has 
specialized in brass castings— 
delivering quality, quantity 


and price. 


When your costs must be 
reduced or quality bettered, 


investigate 


MUELLER 


Sandcraft Brass Castings 








— machined when so desired 


Mueller Manufactures : 
Red Tip Brass Rod 


Relleum Brass Forgings 

Niag Nickel Silver Rod 

Sandcraft Brass Castings 

Brass Screw Machine Parts 

Blue Tip Tobin Bronze Rod 

Brass and Copper Seamless Tubing 
Mueller Tobin Bronze Welding Rod 


All heats are subject to strict labora- 
tory control—the foundry equipment 
is modern —and the Mueller brass- 
crafters are unrivalled. 


Your inquiry, with sample or draw- 
ing, will allow us to prove that it 
pays to put your brass requirements 
up to Mueller. 


Mueller, Port Huron, Michigan 


Associated with Mueller Co., Decatur, IIL, and Sarnia, Ont. 
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Mueller Forges Brass!! 
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The Universal 
Push Button 


PERFECT CONTACT IS 
SECURED ON ANY ANGLE 


More Than Two Million in Use 


The General Phonograph 
Mfg. Co. 


(Formerly named The Garford Mfg. Co.) 
Exyria, OHIO 














The new plant of the I[nterna- 
tional Insulating Corporation, 


now located at Elyria, Ohio, has 
been completed and is in produc- 
tion on gear shift lever balls, dis- 


tributor heads, radiator caps, 
electrical connections, and all 
moulded parts, either from shellac 
composition or synthetic material, 
used on automobiles. 


INTERNATIONAL INSULATING 


CORPORATION 
ELYRIA - - OHIO 











We 








Battin’ ’em out 


—no matter how hard or fast the 
orders come at us, we’re knocking 
them out of the lot. Pitch one at 
our 





Foundry Department 


and find what our “home run” service on 


Aluminum, Manganese, Phosphor Bronze or 


any other Non-Ferrous Metal Castings means 


to you, in running up your profit score. 


Our Motor & Transmission Dept. 


makes gears, transmission parts, etc., right— 
it’s a habit acquired when building our L. M. 


F. Motors. 


The Helpful L.M.F. Book, FREE 


Send us your samples or blue prints for estimate. 






POTTSTOWN.P 


4 


TEAGLE 





SIMPLICITY-RUGGEDNESS 
EFFICIENCY-RELIABILITY 


Conforms to S. A. E. Standards 


Write for Further Information 


The Teagle Co. 
Cleveland, Ohio 


|G) ‘The Simplest Magnero of Them All’ @): 
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yune, 1924 


POSITIONS WANTED 


By 
223 S. A. E. Members 


Including 


EXECUTIVES 
ENGINEERS 


PRODUCTION MEN 
SALESMEN 


RESEARCH MEN SERVICE MEN 


Send us notice of position available, for publication, 
and ask for bulletin of men available 


No Charge for the Service 


Write to 


S. A. E. EMPLOYMENT SERVICE 


Society of Automotive Engineers 
29 W. 39th Street 
New York City 


Notice to 


S.A.E. MEMBERS 


WE KEEP IN TOUCH WITH 
1000 FIRST CLASS EMPLOYERS 
IN ALL BRANCHES 


OF AUTOMOTIVE INDUSTRY 


When in search of a position, send us notice of position 


wanted, for publication, and ask for 


Bulletin of Positions Available 
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The “Why” 
of Modine’s Greater 
Cooling Capacity 


The Modine principle of air control effects 
the greatest possible rate of heat absorption 
from the water. This is why Modine Radi- 
ators have greater cooling capacity per pound 
of core material than any other construction. 
Proved by use in every service. 


} 


SEPP UPPD DOPE E REDE 


i 











A 












Extra large water channels—one piece 
channel construction—extra heavy copper 
stock—3/16 inch solid metal face are some 
of the reasons for Modine’s strength and 
durability. 

Cushman Motor Works, Lincoln, Nebras- 
ka, are among the leaders that insure added 
sales appeal by equipping with Modine Radi- 
ators. 


a4 A e oP aie ef = or ee d oe F 


Write for Modine Booklet 


| 


oo he 


MODINE 


SPIREX and TUBULAR 
RADIATORS 


Modine Manufacturing Co. 
Racine, Wisconsin 


Cushman 8 H.P. 
Unit Power Plant. 
Equipped with Mo- 
dine Spirer Ra- 


diator. 
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OLSEN TESTING MACHINES 


UNIVERSAL TESTING MA- 






CHINES for tension, compres- The Standard 
sion and transverse tests of all for Quality 
metals and materials. the World Over 


HARDNESS TESTING MA- 
CHINES for Brinell Hardness 
tests of all material including 
sheet metal. 


DUCTILITY TESTING MA- 
CHINES for determining 
drawing quality of sheet metal. ome wm 
CEMENT, CONCRETE, : ~~ — t 
CHAIN, ANCHOR, WIRE, site 
ROPE, OIL, PAPER, CLOTH 
and Rubber Testing Machines. 


TORSION, IMPACT, RE- 
PEATED IMPACT, TOUGH- 
NESS, ENDURANCE, WEAR, 
ALTERNATE STRESS and 
EFFICIENCY Testing Ma- 





chines. Of 
OLSEN-CARWEN STATIC-DYNAMIC BALANCING MACHINES 
EliminateVibration—SecurePerfect Balance with Speed and Economy 7 
The Olsen-Carwen is made in many sizes and types to balance any rotating parts from the smallest to 
the largest rotor made. Now used by all the leading up-to-date automobile and motor manufacturers to 
throughout the country. 
SOLE MANUFACTURERS wo 
TINIUS OLSEN TESTING MACHINE COMPANY 4 
500 NORTH TWELFTH STREET Foreicn Representatives—Messrs. R. S. Stokvis & Fils, Paris, France, , 
PHILADELPHIA, PA., U.S. A. a ee a ey spe 
beg 
sar’ 
arti 
| If 
wel 
ma 
wit 
| ove 
tgs 
Hi; 
Qu 
| Br 
| Br 
Ni 
Here is probably America’s most famous radiator—the 
National. Both the Zig-Zag Circular and Spiral Tube 
Nationals are found on some of the best known passenger 
cars, trucks and tractors. This is significant and should be ) 
very indicative to you. Quality cars require quality units. | 
When it comes to the radiator—select the National. | 
NATIONAL RADIATOR & MFG. CORPORATION | 
Formerly National Can Corporation 
Detroit Michigan 


Re A 











A Portion of the West Plant—Scovill Mfg. Co. 


, Waterbury, Conn, 


SCOVILL MFG. COMPANY 


Offers a Complete Manufacturing Service 
7° the Companies that wish to devote all of 


their energy to selling—an opportunity is given 
to obtain absolute relief from all manufacturing 
worries. 


A mile long plant filled with wonderful machinery and 
special manufacturing devices—a skilled organization which 
begins with the raw material—designs and builds the neces- 
sary tools—fabricates, finishes, assembles, and packs the 
article ready for the consumer. 


If your article must be placed on the market in a hurry as 
well as in quantity, if it is a seasonal one and cannot be 
manufactured throughout the year, this great organization 
with its background of manufacturing experience extending 
over a span of 122 years, will help you to put it over. 





Highest 





Quantity 
Quality MATERIALS of PRECISION Peoiaitien 
Brass Sheet, Rod Mch. & Cap Screws 
Bronze 


Wire Tubing 
Brass Goods 


Electrical Parts 
Nickel Silver Radio Parts 


SCOVILL MANUFACTURING COMPANY 
Main Office, Mills and Factories—Waterbury, Conn. 


SALES OFFICES 
Penna. Bldg., Philadelphia 280 Broadway, New York 


10 High St., Boston 1213 W. 3rd St., Cleveland 
149 California St., San Francisco 


ESTABLISHED {802 


Syee)Vs RE 


MANUFACTURING COMPANY 





Member, Copper and Brass Research Association 
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HINKLEY 


HEAVY DUTY El AUTOMO TIVE 


ENGINES | 


HE original idea back of Hinkley Engines, and which 
T' insuencea their designs throughout, was to make-an 
engine of superlative performance, which would in 
point of longevity, economy of operation, and satisfactory 
development of advertised power satisfy the most critical. 


This resolve was taken in 1917 and never for a mo- 
ment has this platform been abandoned. Neither design, 
materials nor workmanship have been cheapened to pro- 
duce a ‘‘price” engine, yet by reason of the veteran skill 
behind Hinkley engines, the prices of them remain sur- 
prisingly low, quality considered. 


The ultimate user is growing very discriminatory. 
He knows more about engine construction than he used 
to in pre-war days. He demands fine engines in his 
machines, and will insist that you use them. He asks 
for an engine with the following attributes:— 


Ist Maximum horse power for every drop of fuel. 

2nd Unlimited Engine Life. 

3rd Minimum upkeep expense. 

4th Power developed with minimum of vibration. 

5th Accessible for all necessary adjustments or 
inspection. 

6th Backed by nation-wide service. 


In other words, he wants the Hinkley Engine. 


Naturally enough you ask for proofs from us as to 
our claims. You can have an abundance of evidence 
to substantiate our assertions concerning Hinkley En- 
gines, and the disinterested testimony of users of our 
product under every condition of service. 


Can you use Hinkley Engines in your products, or 
rather, can you afford not to use them? 


Their use will place in the hands of your cus- 

tomers a power plant that we believe is excelled 

by no other heavy duty automotive engine on 
the market today. 


Model 300—334 x 5% Model 200—4l/ x 5'/2 


For Trucks, Tractors, Rail Cars and tindustrial Uses 


HINKLEY MOTORS, Ince. 


P. O. Box 839 
DETROIT, MICH. 


Ai 
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Flood Oiling 


versus 


Human Element 


enemas meta? ete tn ~ 


A fan-shaft will wear very quickly if al- 
lowed to run without oil, and car owners 
have no definite way of knowing just when 
their fan goes dry. With a SERVICE 
Flood-Oiling FAN the element of chance 
is entirely eliminated. It holds and uses its 
oil indefinitely—always lubricated. 


ee 


» 


£ 


Service Products Corporation 


201 S. Rural Street 
Indianapolis, Indiana 


THE FAN WITH THE LONG 
PEACEFUL LIFE! 









HAT makes the North East 
Service Organization so effec- 
tive is the care exercised in the selection of 
Authorized Service Stations. In every Service 
Station that officially represents North East Ser- 
vice, Inc. a fully equipped shop, competent 
workmen and a complete stock of genuine service 
parts are to be found. 











It is through the maintenance of this high service 
ideal that owners of North East equipped cars 
are assured of the same scrupulous attention in 
service as is used in the manufacture of the 
original equipment. 


NortH East | 











Manufa@urers of Automotive Equipment for 











Dodge Brothers Yellow Cab Fifth Ave. Coach ; 
Phila. Motor Coach Reo Four Wheel Drive ' 
Yellow Sleeve Valve Eng. Berliet Holt Mfg. Co. 

Sterling Marine Engine Delage Dodge Watercar 

Fay and Bowen White Yellow Coach 












Official North East Service Organization 


Easy SERVICE INC, 


Rochester Atlanta Chicago Detroit New York 
Kansas City San Francisco Toronto London Paris 






“If it’s a Flood-Oiling Fan, 
It’s a Service Fan.” 















Service Stations in cities of importance 
throughout the world. 


Stations furnished | ~ 


Directory of Service 
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MOTOR COACH SEAT IRONS 


We have recently added to our line of 
Motor Coach hardware, a variety of Seat 
Irons whose salient features are light 
weight, strength and attractive appearance. 


A letter to department B1 will bring our 
new pamphlet showing the complete line 
and full description. 


THE EBERHARD MANUFACTURING CO. 


CLEVELAND, OHIO 





SPRINGS 


Chances are even at any rate that you are getting good 
springs, promptly and dependably, now. If you would like 
to get better springs, or want a little more prompt delivery, 
or a more convenient source, tell us about it. 


We believe we can be of real service to the engineer on 
spring design, and our facilities are at your disposal. 


We are equipped to make all types of round wire and small 
flat springs of any material. 


BARNES-CIBSON-IKAYMONDANE. 


MANUFACTURERS OF 
SPRINGS OF ALL DESCRIPTIONS 


6400 MILLER AVENUE 


DETHROMT,, Dalit, 











94 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS June, 1924 


DROP — FORGINGS 


n cheaper than castings. 
—always far superior — 


AUTOMOBILE LAMPS 


We are completely equipped to 
produce motor vehicle lamps, whether 
of electric, gas or oil construction, in 


any quantity desired. We solicit the 
privilege of submitting samples and 
quoting prices. 


The Jno. W. Brown Mfg. Company 


Columbus Ohio 


J. H. WILLIAMS & CO. 


“The Drop-Forging People” 
BROOKLYN BUFFALO CHICAGO 


oieeae |)!!! RO} ee 


DAHLSTROM 
Windshield Tubing 


Dahlstrom Windshield Tubings are 
drawn from the best grade cold rolled 
strip steel. Each process of manufac- 
ture is carefully carried out. They may 
be shipped cut, mitered, punched and 
tapped for screws. Finished by our 
baked-on-enamel process or in unfin- 
ished mill lengths as desired. 























DAHLSTROM METALLIC DOOR 
COMPANY 


435 Buffalo Street, Jamestown, New York 


PHILADELPHIA DETROIT CHICAGO 
305 Bulletin Bldg. 501 Capitol Theatre Bldg. 19S. La Salle St 









Bolts—Nuts 
Rivets 
Washers 
and 


Forgings for Poe nia ae ear 
Automotive > a | . CTS’CORPORATION | 
Co tion GD AUBURN. NEW YORK 


The Columbus Bolt Works 


COLUMBUS, OHIO 








June, 


9 
924 June, 1924 





Shows a first operation on 
automobile body panel. Depth 
of draw, 8% inches. 


Beginning with 
Ford and Oldsmobile 


in the early days, Hayes ever 
since has specialized in the pro- 
duction of extra-deep drawn 
stampings for automobile 


builders. 


Hayes designs and builds its 
own patterns and dies in its own 
shops. 


Thus you are assured the finest 
sheet steel stampings at a mini- 
mum cost. 


DETROIT MICH. 


You See 





Hayes Manufacturing Co. 
| 


Sheet Metal Products 
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Be sure of your 
foundation be. 
fore youfinish 


| ae drying of under- 
coatings is vital to the ultimate 
finish—both in respect to the dura- 
bility and luster. Developments in 
body finishing during the past year 
have definitely established that 
fact. 


Whether it be varnish — black 
enamel — color enamel — lacquer; 
whether it’s a more durable finish, 
or whether it is color without the 
use of varnish—the method of finish 
operations is as important as the 
finish material itself. 


In the application of lacquer for in- 
stance—lacquers have a spirit base, 
and unless the undercoats are scien- 
tifically dried, the spirit cuts into 
them and the lacquer does not ad- 
here. 


And color enamel—unless an exact- 
ing predetermined heat curve is es- 
tablished and maintained, no end of 
trouble arises from discoloration. 


As pioneers in the field of drying 
and baking equipment, we have 
taken an active part during the past 
year in co-operating with body 
builders and finishing material con- 
cerns on a factory basis. You may 
take advantage of this experience 
without charge. 


JOIRWING SYSTEMS msc 


11 South Desplaines Street 
CRIICAGOUSA 











(2872) 





Wire o 
Drip Moulding 


Three Products 


That Cut Finishing Costs 


Wire on Applied in half the time re- 
Moulding quired for ordinary welts. 

ade from any specified 
material to match or harmonize with 
any upholstery. Hides rough edges, 
and gives finished touch to closed car 
interiors. 


Wire on Costs less than quality 


Drip Moulding metal moulding ‘and 
can be applied by 
Only one finishing opera- 
tion is required, and all moulding 


waste is eliminated. 


ble. 


one man. 


Extremely flexi- 


Wire on No more closed 


Triangular Moulding ©@" Window 
rattles. Wire 
On Triangular Moulding cushions the 
glass and conforms to it. Like other 
Wire On Products, it is easily applied 
—which means low labor costs. 


WIRE ON 





PRODUCTS 


Patented U. 8S. August 16, 1921 Canada July 25, 1922 
Additional Patents Pending. 


The Geo. R. Carter Co. 


CONNERSVILLE, INDIANA 


Since 1896 The House of 
Carter has supplied quality 
trimming materials to the 
upholstery trade. 


/ 
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the 
THRUST 








Bower popularity is gaining every 
day. This without question must be 
due to the correct fundamental Bower 
designs and exclusive features. 


The little slogan, “Carries the load 
—takes the thrust,” in a very simple 
way explains one of the secrets of the 
great staying qualities of the Bower 
Roller Bearing. 


We would like to explain further 
the many other superior points of this 
well-known bearing, which continue to 
interest so many of the well-known 
May we? 


automobile manufacturers. 





OLLER BEARING CO. 
Detroit - Michigan 


June, 1924 








June, 19 
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pe ZU4 Magneto 


Robert Bosch 


WON 


Only Can Build the Genuine, 
Original Bosch Products! 


The Genuine, Original Bosch Magneto made 
the name Bosch famous, and has the unqualified 
approval of automotive engineers the world 
over. 

Send for detailed technical literature regarding 
Bosch Magnetos—Spark Plugs—Horns—Spot- 
lights and Associated Products. 


Robert Bosch Magneto Co., Inc. 
OTTO HEINS, 
West G4ith Street 


President 
123a New York 


Chieago Branch: 1302 South Wabash Ave. 
Stations in Principal Cities the 


World Over 


MILWAUKEE 


BEARINGS AND DIE CASTINGS 


Sales and Service 





EARINGS with 
bronze backs, 
bronze backs-are used; 100% 
virgin metal; clean, solid bab- 
esiaam Gr toto) (eh, mele) (td mesttettiels 
finished both before and 
after babbitting and ten times 
tested in inspection. Die 
castings, backed by an 


solid 
W here 


engineering service that 


has never promised bet- 
Co abasitllcBevelemel (ments 
parts without having 
royttame sbebtyetae mm eaetel tte 
prove the prediction 
absolutely true. 


MILWAUKEE DIE 
(O7.~8 By [Cm OOF 
MILWAUKEE, WIS. 


A strong orgamzation, producing 
compietely in its own plant, 
Bearings and Die Cast 
ings for the Aut 
motive and Allied 









In writing 
address thia 
Company at 
297 4th St. 
Dept. A-3. 
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Sterling is the Sterling Dash 
est Ammeters 
producer of are made 

Dash according to 
Ammeters in 8. A. E. 
the world! standards. 


DASH AMMETERS 
CZ 


Standard Equipment on many of America's leading 
cars. Their simple and rugged construction adapts 
them for long and satisfactory service. 
Wiens guste long experience, modern daylight plant of fireproof 
on, ———- special machinery, economical, efficient 
management, low ‘‘overhead’’ expense, a beautiful thoroughly reliable, 
time-tested product; these are the advantages which we share with 
those car manufacturers who make 8ST iG ammeters 
equipment. 
Flush or projecting cases in any ad or Gnish. Etehed metal dials 
finished in black or silver, any scale. 
Write for descriptive matter, samples or quotations. 


THE STERLING MFG. 


2831-53 Prospect Ave., Cleveland, Ohio 
Detroit Office, 1309 Kresge Bidg. 





CO. 


UE to their perfect grading and 


superb smoothness, engineers 
and draughtsmen select VENUS 
Pencils for every purpose. 
The largest selling ili 
Quality pencil in 


17 Black Degrees, also 3 Copying 
the world 


Plain Ends perdoz. $1.00 
RubberEnds per doz, $1.20 


At stationers, drafting supply dealers 
& stores throughout the world, 


American Lead Pencil Co. 
226 Fifth Avenue, N. Y. 
and London Eng. 


VENUS ERASERS 
are perfect. 
Made in 12 sizes 
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Raymond 
Springs 


of Carbon or Vanadium 
Steel; Brass or Bronze 


We are specialists in design- 
ing, manufacturing and test- 
ing wire springs for accurate 
and dependable operation. 


Write Raymond for Reliable Springs. 


RAYMOND MANUFACTURING CO. 
CORRY, PA. 








VOLTAGE 
REGULATION 


An OUTSTANDING IMPROVEMENT 
in MOTOR BUS LIGHTING 


Voltage Regulation is the modern electrical gener- 
ating system for the modern motor bus. 


The Leece-Neville system of Voltage Regulation 
has been adopted as the standard of the foremost 
bus and motor rail car builders. 


Voltage Regulation gives the motor bus a wide 
range of operating advantages. It is simple, auto- 
matic and trouble-proof. It greatly increases the 
earning capacity of a motor bus. 


Write for our Booklet “Voltage Regulation” 


LEECE-NEVILLE ELECTRICAL SYSTEMS 
ARE FURNISHED ON THE PRODUCTS OF 
The White Company J. G. Brill Car Company 
Maek International Motor Truck Corporation 


The Autocar Company Brockway Motor Truck Co, 
Haynes Automobile Company, and several others 


LEECE ~ NEVILLE 


Company 
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Johns-Manville Aids Buyers 
of Automotive Equipment 


Automotive Engineers, in the market for auto- 
motive equipment, will find Johns-Manville 
Engineers ready to offer co-operative service 
on Johns-Manville automotive equipment, at 
any of our branches. Johns-Manville serves all 
industry, the automotive being one of many 
in which we have specialized. 


Write, wire or phone our nearest branch. 





JOHNS-MANVILLE 


Automotive Equipment 


Asbestos Brake Band Lining 


Johns-Manville Asbestos Trans- 
mission Lining for Ford Cars 


Johns-Manville Asbestos Clutch 
Facings 


Johns-Manville Auto Tape 


’ 
JOHNS- Johns-Manville Automotive Pack- 
ANVILLE ings 

ESERVICE 


JOHNS-MANVILLE,Inc. 


New York City Branches in 62 Large Cities 


Handy 


Becton! View Governor 


construction 


Thousands in use on trucks 
and tractors giving splendid 
satisfaction. 


| 


Made in standard sizes for 
motors ranging from 100 to 
650 cu. in. 


Our engineering department 
will be glad to discuss your 
governor problem. Literature 
on request. 


Handy Governor Corporation 
3021 Wabash Ave. Detroit, Mich. 
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‘Barnes~made for every trade’ 


saa ve 


The Wallace Barnes Company 
BRISTOL CONNECTICUT 
oii | ¢ <<<) 


DEPPE 
MOTORS CORPORATION 


SUPERHEATED GAS 
SYSTEM 


Patents Issued and Pending 













“Signed with assurance” 


expresses the attitude of Inter- 
state customers. Their experi- 
ence predicts, and rightly, that 
the steel they order will arrive 
on time and exactly to their 
specifications. 

INTERSTATE IRON & STEEL CO. 


104 South Michigan Avenue 
CHICAGO 


FHnterstate 
Steels 


Open Hearth Alloy Steel Ingots, Billets, Bars 
Wire Rods, Wire, Nails, Rivets and Cut Tacks 
Iron Bars and Railregad Tie Plates 


e-—__ —___— 


High Compression 
High Efficiency 
Fixed Superheated Gas Mixture 


Fixed Adjustments in All Parts 
with Controlled Combustion 





———6 


eet Offices: 
NEW YORK, 52 Vanderbilt Av ROCKFORD, 1239 East State Street 
—F. iebe —J. Lam 


Deppe Motors Corporation 


151 Church Street 


CLEVELAND, B06 Bes n Building ST. LOUIS 1108 In ternational Life Bidg. 
. LeBarr —F. O. John 
KANSAS CITY, "Reliance e Buildin 
Deri Orr, Je Soe as F. oes Guibert, —L. F. Newton 


Sill NAN 





MAU 


one anneal, EdwardsBidg.—JohnU.Byra "ORT WORTH, 410 Burkburnett Building 
NEW YORK CITY Cc INC INNATI, 515 Mercantile L ibrary Bidg SALT LAKE crry, 901 De soley Building 
MILWAUKEE, Fir st Wis. Nat. Bank Bldg DENVER, Cc ne ae Ban ak Bu ildin 
—N. E. Nel Juncan Bor nd & ¢ 
Sail Ta 


METALLURGICALLY AND MECHANICALLY SUPERIOR 





“TWISTLESS FORGED” CRANK SHAFTS 


MADE BY 


CANTON DROP FORGING & MFG. COMPANY, CANTON, OHIO 





3 
3 
S 
3 
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BEARINGS COMPANY of AMERICA =| 

ANGULAR CONTACT RADIAL BEARINGS : 

ANGULAR CONTACT THRUST BEARINGS : 

THRUST BALL BEARINGS : 

STAR BALL RETAINERS : 

for Thrust,-Magneto and Cup and Cone Bearings 3 

Your inquiries are solicited i 

Western Sales Office: Factory: : 

1012 Ford Building, Detroit, Mich. Lancaster, Pa. 2 

SHULNSNAUAUUNANNNAALNNNLUUENUNNNORURENESYUOaDNNNdEDRNNNNEOONENNANENENONASTURNNGTELs UCNEUNHCUOCENCTTEUEENNAYEOVONETOYTUONOEUTOTUENNSOOTOEETOOTOG eqpreyaqgnennnneQqqnnenteytatseensueusceenenestenaetdtt UU ut 




















V-type and grooved pulleys are used 
more and more for fan belt drives. 
The fact that, in addition to the fan, 
the belt often drives the generator or 
accessory shaft also emphasizes the 
need for a dependable belt with capac- 
ity for long and steady service. 


Detroit Tire Carrier 


Carries Balloon Equipment as Easily and 
Readily as Standard Equipment 


No Straps or Metal Parts to Chafe the Tires 





The L. H. Gilmer Company is introducing 
a belt of new and balanced construction, 
showing exceptional results in tests and in 
service. 


Designed in accordance with sound engi- 
neering principles, this belt has had the 
favorable comment of every automotive en- 
gineer to whom it has been shown. 





Our Detroit Office will appreciate an oppor- 
tunity to submit information in detail. 


L. H. GILMER CO. 
Detroit Office: Factory and Execu- DETROIT CARRIER & MFG. CO. 


4835 Woodward Ave. tive Office: 
Tacony, Philadelphia DETROIT, U. S. A. 











Tite flex Oil, Water and Gasoline Lines for Automobiles, Trucks and Tractors. 


900,000 


TITEFLEX LINES INSTALLED IN THIS SERVICE. 


PILLAI IORILI PI 










toe 6 6 6 Sake a a OO etn 
_* 4 RIRIDPAR 4 <A PYF LD. a 


Tite flex lines furnished with couplings as complete assemblies make 
installation quick and easy. 


TITEFLEX METAL HOSE CO. 


BADGER AVE. and RUNYON ST. NEWARK, N. J. 





June, 








4 


MONO od 
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Builders to the most discriminating passenger car and 
truck manufacturers in the United States and Europe. 


STARBZARD 


nN ee ee Ne 


a ee ee ee ee ee ee 


MANUFACTURERS 


Je Oe NS oe od ee 





THE BLACKMORE 


“CLOSE TIGHT” MODEL 
DOOR CURTAIN OPENER 


oir 


\ 


Showing position of rod, door open and when closed against body curtain 


This newly patented door curtain opener is the long 
wanted improvement in these devices. 

It gives a spring tension overlap of the door curtain 
on the body curtain, thereby guaranteeing a weather tight 
job. 

Simple, strong, easily attached, any rod fits any door. 
Reasonably priced and absolutely the final answer for 
satisfactory curtains. Just the thing for your.next model. 


Protected by Baste Patents 


The Charles C. Blackmore Company 


Bolander Ave. and B. & O. 
Dayton, Ohio 








The Heat Is There— 
Why Not Use It? 


PERFECTIO 


| MOTOR CAR 


EATER 


The Perfection Heater & Mfg. Co. 


6545 Carnegie Ave., Cleveland, Ohio 














Your cost sheets tell the status of your forg- 
ing problems in terms that anyone can 
understand. Buy your forgings on the basis 
that a forging is something more than a 
piece of hammered steel and that all forg- 
ings are not alike. Then your forging prob- 
lems will vanish like the mist and your cost 
sheets will tell a different tale. 


THE CHAMPION MACHINE 
& FORGING CO. 


3695 East 78th Street 
Cleveland, Ohio 


New York Office—30 Church St. 
Philadelphia Officee—Bourse Bldg. 
Detroit Office—705 Ford Bldg. 


DROP FORGINGS 






Hit 


! 


DEPENDABLE 


In the operation of a complete and modern Felt Cutting 
Plant at Detroit, as well as four Felt Mills, the American 
Felt Company has provided the Automotive Industry with 
an entirely dependable source of supply. Quality, uniform- 
ity and quantity are under complete control from the raw 
wool to the automobile. 


AmericanFelt 
Company 


TRACE MARK 





Chicago Cincinnati 


Boston 
New York Detroit San Francisco St. Louis 













KEYSTONE FORGINGS meet the mechanical 


requirements of the engineer and the economic 
demands of the Purchasing Department, 


Because we specialize in: 


Brake Rod Assemblies 
Yoke Ends 

Spring Clips 

Levers 


Shackle Links 


Pat. Nov. 15, 1921 
‘the keystone of equalized brake adjustment.” 


KEYSTONE FORGING COMPANY 
Plant—NORTHUMBERLAND, PA. 


Offices: 347 Fifth Avenue, New York 
General Motors Bldg., Detroit 
Mills Bldg., San Francisco 


ae ROSSER YH SS Ri aug S . : \ 
a FA os 
/ | mil 
= —- | 
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SQWQAAY 


The Largest Manufacturer | 
hinishing Both Crankshatts 
_ And Camshafts Exclusively 


200,000 


motors built annually for passenger 
cars, tractors and trucks are timed 
by our camshafts and driven by our 
crankshafts. 


Mr. Motor Builder, our experience 
and facilities merit your considera- \ 
tion. ; \ 







































JACKSON MOTOR SHAFT COMPANY | 
Le £68.08. «. v9 MICHIGAN iI 


\ I : ‘ 
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K.P. is simple and automatic—no com- 
plicated parts—durable and efficient. 


It positively governs—but does not restrict 
engine power. 


Write for Details 
K. P. Products Co., Inc. 


60 Beaver St., New York City 


Kk: P.Governor 


GOVERNS WITHOUT LOSS OF POWER 





A 











Few realize, even among engineers, how much 
of engineering design, proper calculation of stresses, 
metallographic selection of materials, and scientific 
heat treatment, is involved in the production of a 
high grade spring— 


We realize all these things—AND DO THEM. 
THE WM. D. GIBSON CO. 


1800-1824 CLYBOURN AVENUE 
CHICAGO ILL. 


Manufacturers of All Types of Springs 
Compression—E xtension—F lat—Torsion 


Any Size Any Material 


Send for our treatise on springs. 
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\ NATIONS NO 
Ny VULCANIZED\ 
al tHE 
BRS 
USES” ‘ 
NATIONAL 
VULCANIZED FIBRE Co. 
Wilmington, Del., U. S. A. 
World’s Largest Manufacturers of 
Highest Resistance Electrical Fibre 
See our large advertisement in other issues 
Banram, Conn, S.A. 
Thrust Bearing Specialists 
Bearings Made To Your Requirements 
DETROIT OFFICE: PACIFIC COAST: 
905 Dime Bank Bidg. Frank M. Cobbledick Ce. 
Detroit, Mich. 1031 Polk St., S. F., Cal 
United States 
Testing machines 
for testing the 
strength of all 
kinds of ma- 
terials. 
RIEHLE BROS. TESTING MACHINE CO. 
1424 North 9th St. PHILADELPHIA, PA., U. S. A. | 
y 


PR eee IR 


Engine of any make of car will 
run 16,000 to 20,000 miles 
without grinding valves or re- 
moving carbon, and 50,000 
miles and upward without over- 
hauling. 














claims 


ROCHESTER, N. Y. 


Branches: 1926 Broadway, New York City; 


WS 
Ba fea 9410 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 











} — 


Ayn 


SS 


We would be pleased to send a Protectomotor to the engi- 
neering department of any automobile, truck or tractor 
manufacturer for purposes of making tests to verify our 


STAYNEW FILTER CORPORATION 


403 Real Estate 


Bidg., Detroit, Mich. ; 222 Henshaw Bldg., Oakland, Cal. 


















~=VAENTMES ~~ 


No system of Automobile 
finishing can give proper re- 
sults unless each material of 
the system bears the proper 
relationship to all the others. 
Three properly “‘engineered” sys- 
tems are described in our Booklet 


on Automobile Painting. It its 
yours for the asking. 


VALENTINE & COMPANY 
Established 1832 
New York Chicago Boston 


5” Hardness Measurements 
y  Wids The SCLEROSCOPE WG 


Are comparatively rapid and inexpensive. 
Do not mar finished surfaces, 
Do not strain and start fractures in metal. 


The only instrument that can be applied to 
dead soft metals and intensely hard steel. 


The only instrument that measures material 
from extreme thinness to unlimited sise. 


Cheapest to install, cheapest to maintain. 
Recognized as international standard. 
Send for free literature. 


THE SHORE INSTRUMENT 
& MFG. CO. 
Van Wyck Avenue and Carll Street 


Jamaica, New York 


Counter Balanced 


Crank Shafts 


MADE BY 


THE PARK DROP FORGE CO. 
CLEVELAND, OHIO 





RUSCO BRAKE LINING 


commands the car 


|» detenreey Brake Lining has out- 
tested all the road stopping- 
standards set by engineers and police. 
Try it out on your own car! 


THE RUSSELL MANUFACTURING CO. 
Middletown, Conn. 
Branches: ATLANTA, CHICAGO, 


Valentine’s Standard 
System 




















DETROIT, NEW YORK 
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MEMBERS’ PROFESSIONAL CARDS 














S. A. E., New York A. 8. M. E., New York I, A. B., London 


CORNELIUS T. MYERS FRANCIS W. DAVIS 


CONSULTING ENGINEER 








CoNSULTING ENGINEER DESIGN—DEVELOPMENT—TESTS—OPERATION—MOTOR 
CARS—TRUCKS—AUXILIARY EQUIPMENT 
Reports—DesicnN—Tests—DeEvELOPMENT—PURCHASE—UPKEEP COMPLETE EXPERIMENTAL DEPARTMENT 
. 124 LEX , 
ee RAHWAY, N. J. | INGTON STREET WALTHAM, MASS. 








“44 Manly and Veal °!¥%* 


(Consulting Engineers) 
mechanical—automotive—industrial 
Coordination of engineering and manufacturing requirements in the design, 
production and operation of automotive power plants and vehicles 
Design, Development, Specifications, Organization, 
Inspection, Investigation, Tests and Reports 
250 West 54th Street, New York City. 











The Stoney Foundry Engineering & Equipment Co. E. PLANCHE, A.M., S.A.E., A.S.M.E. 


Consulting Engineer, Automotive Designer and Builder 


Automotive Foundry Consultants : 
Development Work on Motors, Chassis, Bodies and Accessories. 


Plant Layout Production Methods 
Selection of Equipment Metallurgical Troubles GENERAL MOTORS BUILDING, ROOM 5-116, 
J. T. STONEY, M.A.F.A. E. 8S. COHEN, M.S.A.E, CH. 
East 66th St. and Hubbard Ave., Cleveland, Ohio DETROr, Mi 














Manufacturers 


Model 


This model especially built for car 
manufacturers is rapidly being adapted 
as standard equipment by leading 
makers. Full information on request. 


The Folberth Aute Specialty Co. 


DURSTON 


TRANSMISSIONS 


For passenger cars and 
trucks up to one-ton 







Gitte eins ee ww 
hei ili 
FOLBERTH your requirements. 
utomatic 
WIADSHIELD CLEANER DURSTON GEAR CORPORATION 


134 Maltbie St., Syracuse, N. Y. 








YOUR INVENTION 


Let us Produce it for You! 


We are large well-known parts makers with 
ample capital and facilities for manufacturing 
and distribution. Drop forged or stamped 
parts, or assemblies in which they predomi- 
nate, are desired. 


ERROT 


WHEEL 
BRAKE 


THE STANDARD 
(Mechanical ) 


4 Wheel Braking System 
























Give full facts as to patents, state of development, 
etc., in first letter. 


Address Replies Box 7, 


Society of Automotive Engineers, Inc. 
29 W. 39th Street, N. Y. C. 
















Complete Data on Request 


Perrot Brake Corporation 
South Bend, Ind. 
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— New Process Gear Company Backep BY 40 YEARS EXPERIENCE 
Incorporated 
. ee AUTOMOBILE 
Syracuse, N. Y. 
4 TRUCK 
SHEET METAL STAMPING Bi ait 
We are building axle housings, brake drums, ComPLete HEAT TREAT AND LABORATORY FACILITIES 
and other parts for the heaviest motor trucks ever , 
built, and have ample capacity for still heavier. Capacity 2000 Tons Per MontH 
— With our complete equipment we cover the entire 
sheet metal stamping line. 00-0 0--+ HOH 4-0 0-0-0- 
We solicit your inquiries. 
is | 
THE CROSBY COMPANY UNION SWITCH & SIGNAL CO. 
BUFFALO, N. Y. Drop Force Division 
New York Office: 30 Church St. PITTSBURGH DISTRICT SWISSVALE, PA. 
Cleveland Office: 415 Schofield Bldg. 
— Detroit Office: 1709 Ford Bldg. 
Philadelphia 








HERE’S VAN CHROME 
HERBRAND the King of 


er Tappet Wrenches 


re re The Automotive Mechanics favorite 


Moltrup Steel Products Co. 


Manufacturers of 


Cold Drawn, Milled and Ground Specialties 


set put up in a handy Kit. These 
Wrenches are drop forged from 
Chrome Vanadium steel. Long, light, 
sure-gripping, extra strong, ideal for 
the whole range of Tappet work. 


q 


Shafting and Screw Steel 
Rounds, Hexagons, Flats, Squares and 
Special Shapes 


Machine Keys, Machine Racks 
Flattened, Ground and Polished Plates 


a 
Fairmont O-~ 
~» U.S.A, 


THE HERBRAND COMPANY BEAVER FALLS, PA. 


Fremont, Ohio 


Tappet Wrench Set 
No. HT70 





Laminated Shims are made of thin layers of brass, 
which are peeled off to secure the thickness re- 
quired for accurate bearing adjustments. Furnished 
babbitt-faced or plain. In standard patterns or to 
order. 


LAMINATED SHIM CO., Inc. ‘eis 
14th St. and Governor PI., 
Long Island City, N. Y. 


Detroit: Dime Bank Building 
St. Louis: Mazura Mfg. Co. 











THE G & O MANUFACTURING CO. 


Tubular and Honeycomb Radiators 
NEW HAVEN 









CONN. 
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Absorbers, Shock 

Watson Co., John Warren 
Air-Filters 

Staynew Filter Corporation 
Alloys, Alumino-Vanadium 

Vanadium Corporation of America 
Alloys, Cupro-Vanadium 

Vanadium Corporation of America 
Alloys, Ferro-Molybdenum 

Vanadium Corporation of America 
Alloys, Ferro-Tungsten 

Vanadium Corporation of America 
Alloys, Ferro-Vanadium 

Vanadium Corporation of America 
Alloys, Steel (See Steels) 
Ammeters, B12 

*Nagel Electric Co., W. G. 

*Sterling Mfg. Co. 

Westinghouse Diectric & Mfg. Co. 
Apparaius, Charging, Electric | 

Vehicle | 

Westinghouse Hilectric & Mfg. Co. 
Apparatus, Ignition** 

Bosch Magneto Co., Inc., Robert 

*North East Dlectric Co. 

Westinghouse Diectric & Mfg. Co. 
aS Laboratory 

isen Testing Machine Co., Tinius 

Appliances, Gas 

Prest-O-Lite Co. 
Aang. Veeet Motor-Truck, 

Sheldon Axle & Spring Co. 

Timken-Detroit Axle . 
Axles, Front, Passenger-Car 





Salisbury Axle Co. 
Timken-Detroit Axle Co, 

Axles, Motor-Bus 
Timken-Detroit Axle Co. 

Axles, Rear. Motor-Truck 
Sheldon Axle & Spring Co. 
Timken-Detroit Axle Co. 

Axles, Rear, Passenger-Car 
Salisbury Axle Co. 

Sheldon Axle & Spring Co. 
Timken-Detroit Axle Oo. 

Axles, Trailer 
Salisbury Axle Co. 
Timken- roit Axle Co. 

Babbitt, D103 c 
*Federal-Mogul Corporation 
*Light Mfg. & Foundry Co. 

Balls, Brass, Bronze, 

Metal, Aluminum 
Hoover Steel Ball Co. 
Balls, Hollow Bronze and 
rass 
Hoover Steel Ball Co. 

Balls, Steel 
Hoover Steel Ball Co. 

Bars, —py * 

Williams & ka &. Ue 

Bars, Bronze 
Mueller 
Bunting Brass & Bronse Co. 

Batteries, Farm Lighting 
Willard Storage Battery Co. 

Battentos. Storage, Lighting, 

B23 


*Plectric Storage Battery Co. 
*Prest-O-Lite Co. 
*Westinghouse Union Battery Co. 
*Willard Storage Battery Co. 
Batteries, Storage. Starting 
*Plectric Storage Battery Co. 
*Prest-O-Lite Co. 
*Westinghouse Union Battery Co. 
*Willard Storage Battery Co. 
Bearings, Babbitt and Alumi- 
num 
Bunting Brass & Bronze Co. 
Doehler Die-Casting Co. 
Bearings, Babbitt and Bronze 
Bunting Brass & Bronze Co. 
Doehler Die-Casting Co 
Federal-Mogul Corporation 
Mueller 
Stewart Mfg. Corporation 
Bearings. Ball, Angular Con- 
tact Type. C32 to 
*Bearings Co. of America 
*Fafnir Bearing Oo. 
*Marlin-Rockwell Corporation 
*New Departure Mfg. Oo. 
*s K F Industries, Inc. 
*Strom Ball Bearing Mfg. Co. 
Bearings. Ball, Annular. Ex- 
tra Large. Licht and Me- 
dium Series, C27 and O29 
*Fafnir Bearing Co. 
®Marlin-Rockwell Corporation 
*s K F Industries, Inc. 
*Strom Ball Bearing Mfg. Co. 
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Bearings, Ball, Annular, 
tra Small Series, C38 
*Fafnir Bearing Co. 
*New Departure Mfg. Co. 
*Norma Co. of America 
*s K F Industries, Inc. 
*Strom Ball Bearing Mfg. Co. 


Bearings, Ball, Annular, 
Light, Medium and Heavy 
Series, C26, C28 and C3u 

*Fafnir Bearing Co. 

*Federal Bearings Co., Inc. 
*Marlin-Rockwell Corporation 
*New Departure Mfg. Co. 
*Norma Co. of America 

*S K F Industries, Inc. 
*Strom Ball Bearing Mfg. Co. 

Bearings, Ball, Annular, Sep- 
parable (Open) Type, C32 

*Fafnir Bearing Co. 
*New Departure Mfg. Co. 
*Norma Co. of America 
*S K F Industries, Inc. 

Bearings, Ball, Annular, Wide 

Type, C31 
*Brown-Lipe Gear Co. 
*Fafnir Bearing Co. 
*New Departure Mfg. Co. 
*S K F Industries, Inc. 
*Strom Ball Bearing Mfg. Co. 

Bearings, Ball, Thrust, Single- 
Direction, Flat-Face 
Type, C35 and C326 

*Bantam Ball Bearing Co. 
*Bearings Co. of America 
*Fafnir Bearing Co. 

*Norma Co. of America 
*Strom Ball Bearing Mfg. Co. 

Bearings, Ball, Thrust, Single- 
Direction, Self - Aligning 
Type, C3T and C38 

*Bantam Ball Bearing Co. 
*Bearings Co. of America 
*Fafnir Bearing Co. 

*Norma Co. of America 

*S K F Industries, Inc. 
*Strom Ball Bearing Mfg. Co. 

Bearings, Ball, Thrust, Steer- 
ing Knuckle Type, C34 

*Bantam Ball Bearing Co 

*Bearings Co. of America 

*Fafnir Bearing Co. 

*Norma Co. of America 

*Strom Ball Bearing Mfg. Co. 
Bearings. Bronze 

Bunting Brass & Bronze Co. 

*Federal-Mogul Corporation 

Mueller 

Bearings, Roller, Metric-Type, 

C43 and C44 
*Bock Bearing Co. 

Bower Roller Bearing Oo. 

Gilliam Mfg. Co. 
*Hyatt Roller Bearing Co. 
*Norma Co. of America 
*S K F Industries, Inc. 
*Shafer Bearing Corporation 

Bearings, Roller, Straight, 
Inch-Type 

Hyatt Roller Bearing Co. 
Norma Co. of America 

Bearings, Roller, Tapered, 
Inch-Type 

Timken Roller Bearing Co. 

Bearings, Thrust. Ball, Clute! 

Release Type. C29 
*Bantam Ball Bearing Co. 
*Bearings Co. of America 
*Pafnir Rearing Oo. 
*Norma Co. of America 

Bearings, Thrust, Tapered 
Roller 

Timken Roller Bearing Co. 

Belting, Tractor, E51 

*Russell Mfg. Co. 
Belts, ‘V’ Fan, Al4a 
*Gilmer Co., L. H. 


Belts, Flat Fan, Al4a 
*Gilmer Co., L. H. 
*Ruassell Mfg. Co. 
Bindings 
Carter Oo., George R. 
Blanks, Gear 
Canton Drop Forging & Mfg. Oo. 
Central Steel Co. 
Link-Belt Co. 
Park Drop Forge Oo. 
Union Switch & Signal Co. 
Roarda, Floor and Toe 
Parish Mfg. Corporation 
Rodies, Passenger Car 
Raker R & IL. Co 


kix- 


s INDEX TO ADVERTISERS’ PRODUCTS g 


Marketed as Conforming With S.A.E. Standards and Recommended 
Practices, and Products for Which There Are No S.A.E. Standards 


Bolts, Carriage 
Columbus Bolt Works Co. 

Bolts, Connecting-Rod, A5 

*Ferry Cap & Set Screw Co. 
*National Acme Co. 
*Steel Products Oo. 

Bolts, Eye 
Williams & Co., J. H. 

Bolts, Fender 
Columbus Bolt Works Co. 

Bolts, Hexagon Head, C2 
*National Acme Co. 

*Steel Products Co. 

Bolts, King 
Ferry Cap & Set Screw Oo. 
Steel Products Co. 

Bolts, Spring-Center, H4 
*National Acme Co. 

Bolts, Spring Shackle 
Bowen Products Corporatioa 
Ferry Cap & Set Screw Co. 
Steel Products Co. 

Bolts, Step 
Columbus Bolt Works Co. 

Bolts, Tie-Rod 
Ferry Cap & Set Screw Co. 
Steel Products Co. 

Brackets, Fender 


Parish Mfg. Corporation 
Smith Corporation, A. O. 
Brackets, Head-Lamp, Bl 


*Steel Products Co. 
Brackets, Running- 
Board, H23 

Crosby Co. 
Brake-Bands 

Diamond State Fibre Oo. 
Brake-Drums 


Crosby Co, 

Perrot Brake Corporation 
Brake-Hose Assemblies, 

draulic 

Hydraulic Brake Co. 
Brake-Lining, C55 

*Russell Mfg. Co. 
Brass, Laminated 

Laminated Shim Co., 
Breakers, Circuit 

Dayton Engineering Laboratories Co. 
Buckram, Leather 

Carter OCo., George R. 
Bulbs, Incandescent Lamp, B3 

*Brown Mfg. Co., Jno. W. 

*Westinghouse Electric & Mfg. Co. 


Bumpers, Door 
Soss Mfg. Oo. 
Bumpers. Passenger Car, C55, 
and 
*Riflex Corporation 
*O. G. Spring & Bumper Co. 
*Stewart-Warner Speedometer 
poration 
Beshings, Babbitt 
Federal-Mogul Corporation 


Bushings, Bronze 
Bunting Brass & Bronze Co. 
Federal-Mogul Corporation 
Mueller 

Bushings, Composition 
Diamond State Fibre Co, 
Formica Insulation Co. 


Battons, Electric Push 
General Phonograph Mfg. Oo. 


Cable, Insulated, B33 
Bosch Magneto Oo., Inc., Robert 
Kerite Insulated Wire & Cable Co. 


Cabs, Motor Truck, K42b 
*Packard Electric Co. 
Camshafts 
Canton Drop Forging & Mfg. Oo. 
Jackson Motor Shaft Co. 
Park Drop Forge Co. 
Wyman-Gordon Oo. 


Hy- 


Ine. 


Cor- 


Caps, Hub 
Crosby Co. 
Caps, Radiator and Tank. 
C58a 
*Stewart-Warner Speedometer Oor- 
poration 
Carbureters, Cast Iron, A® 


*Byrne, Kingston & Co. 
*Stewart-Warner Speedometer 
poration 
Ca vbureteem, ae oe 
*Ryrne, ngston le 
*Stewart-Warner Speedometer Cor 
poration 
Castings, Aluminum ** 
TDoehler Die-Casting Corporation 
*Licht Mfg. & Foundry Co. 
Milwaukee Die Casting Oo. 


Cor 
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Scovill Mfg. Co. 

Soss Mfg. Co. 
Castings, Brass** 

Doehler Die-Casting Co. 

*Light Mfg. & Foundry Co. 
Milwaukee Die Casting Co. 
Mueller 

*Scovill Mfg. Co. 
Stewart Mfg. Corporation 
Castings, Bronze** 
Doehler Die-Casting Co. 
*Light Mfg. & Foundry Co. 
Milwaukee Die Casting ‘Co. 
Mueller 
Scovill Mfg. Co. 
Castings, Die** 
*Doehler Die-Casting Co. 
*Light Mfg. & Foundry Co. 
Milwaukee Die Casting Co. 
Mueller 
Soss Mfg. Co, 
Stewart Mfg. Corporation 

Castings, Grey Iron 

Link-Belt Co. 
Castings, Malleable Iron, D® 
*American Malleable Castings As 
sociation 
*Eberhard Mfg. Co. 
*Link-Belt Co. 

Castings, Steel, D7 
*Link-Belt Co. 

Chains, Block 
Link-Beit Co. 

Morse Ohain Co. 
Whitney Mfg. Co. 

Chains, Roller, E3 
*Link-Belt Co. 

*Whitney Mfg. Co. 

Chains, Silent, E2 
*Link-Belt Co. 

*Morse Chain Co. 
Whitney Mfg. Co. 

Channels, Window Glaas 
Dahlstrom Metallic Door Oe. 

Checks, Door 
Carter Co., George R. 

Clamps, Hose, Go1 
Schrader’s Son, Ine., A. 

Clamps, Machinists’ 
Eberhard Mfg. Co. 

Williams, J. H., & Co. 

Cleaners, Windshield 
Folberth Auto Specialty Co. 

Clips, Spring, H3 
Columbus Bolt Works Co. 

Clatches, Engine** 
*Brown-Lipe Gear Co. 

Spicer Mfg. Corporation 

Clatches, Power Transmission 
Link-Belt Oo. 

Coils, Electrical Equipment 

Acme Wire Co. 
Dayton Engineering Laboratories Oo. 

Condensation Products 

Bakelite Corporation 

Conduits 
Diamond State Fibre Co. 

Connections, Tire-Pump 

Schrader’s Son, Inc., A. 

Controls, Brake 
Perrot Brake Corporation 

Controls, Transmission 
Brown-Lipe Gear Co. 

Cooling —_—— 

*G & O Mfg. Co. 

*Long Mfg. Co. 

a Radiator & Mfg. Corpors- 
on 

Couplings 

Bosch Magneto Co., Inc., Robert 

Cranes. Portable Electric 

Link-Belt Co. 
Cranks, Starting 
Steel Products Co. 
Crankshafts 
Canton Drop Forging & Mfg. Os. 
Jackson Motor Shaft Co 
Moltrnup Steel Products Co. 
Park Drop Forge Co. 
Union Switch & Signal Co. 
Wyman-Gordon o. 

Cups, Oil and Grease. Ch7 
*Bowen Products Corporation 
*Tink-Belt Co. 

Cutters, Woodruff 

Whitney Mfg. Oo. 
Dashea 

Parish Mfg. Corporation 
Yifferentials 

New Process Gear Oo., Inc 
Dogs. Lathe 

Williama & Cw... J. 

(Continued on page 108) 
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Parts and materials followed by key numbers have heen standardized by the S. A. E. The numbers refer to S. A. E. HAND 
BOOK data sheets on which each standard is published. 


*Companies whose names are preceded by an asterisk supply the parts or materials under which the company is listed as 


conforming with the S. 


®*Parts and materials followed by two asterisks indicate th 


A. E. Standard referred to. 


at two or more S. A. E. Standards are applicable. 


as to standards incorporated should he obtained from the manufacturer. 
The addresses of companies listed in this index can be obtained from their current advert 
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Albany Malleable Iron Co. 
Albion Malleable Iron Co. 
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Decatur Malleable Iron C 
Deviin Mfg. Co., Thomas 
Eastern Malleable Iron Co., The 


Certificate Holders for the Quarter 
Ending March 31st, 1924 


Dayton, O., Ironton, O., and 
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Voorheesville, N.Y. 
..- Albion, Mich, 
Bridgeport, Conn. 

Marion, O 








Phila “ 
Naugatuck Malleable Iron 


Works, Naugatuck, Conn.; Bridgeport Malleable Iron Works, Bridge 
port, Conn.; Troy Malleable Iron Works, Troy, N. Y.; Wilmington 
Malleable Iron Works, Wilmington, Del.; Vulcan Iron Works, New 


Britain, Conn 
Erie Malieable Iron Co 
Federal Malleable Co. 
Fort Pitt Malleable Iron Co 
Frazer & Jones Co 






General Elec ¢ Co. 
Glancy Mal Corporation 
Illinois Malleable Iron Co 


lowa Malleable Iron Co 
Kalamazoo Malleable Iron Co. 
Laconia Car Co. 
Lakeside Malleable Castings Co 
Link Belt C 
Marion Malleable Iron Works 
Moline Malleable Iron Co 
National Malleable & Stee! Castings Co. 
Cleveland, O., Chicag 
Northern Malleabl 
Northwestern Malleable Iron Co 
Peoria Malleable Castings Co 
Pittsburgh Malleable Iron Co 
Rhode Island Malleabie Iron Works 
Rockford Malleable Iron Works 
Ross-Mechan Foundries, The 
St. Louis Malleable Casting Co 
Saginaw Malleable Iron Co 
Stowell Co., The 
Superior Steel Castings Co 
Symington Co., T. H., The 
Temple Malleable Iron & Steel Co. 
Terre Haute Malleable & Mig. Co 
Trenton Malleable Iron Co., The 
Union Malleable Iron Co., The 
Vermilion Malleable Iron Co 
Wanner Malleable Castings Co. 









Warren Tool & Forge Co. 
Webster Mfg. Co., The 
Wisconsin Malleable Iron Co 
York Mig. Co. 
Zanesville Malleable Co 


Syracv N.Y. 
Erie, Pa 

w ha, Wis. 
c ago, I! 
Fairfield, la 





s, Ind., Toledo, O., E. St. Louis, Ill 


St. Paul, Minn 
Milwaukee, Wis. 





we 
Rockford, Til. 
Chattanooga, Tenn. 


Saginaw, Mich. 
South Milwaukee, Wis. 

Benton Harbor, Mich 
Rochester, N. Y. 

Temple, Pa 

Terre Haute, Ind. 

Trenton, N. J. 

E. Moline, Il. 

Hoopeston, Il. 

Hammond, Ind., and Beloit, Wis. 
Warren, Ohio 

Chicago, I. 

Milwaukee, Wis. 

York, Pa. 
Zanesville, O. 
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High Yield Point is what 
the Engineer Wants 


Engineers responsible for the design of machines in which 
vital parts must withstand shock and abuse freely use Cer- 
tified Malleables because of their high elastic limit (yield 
point) compared to other ferrous castings. 

Yield point of Certified Malleables is 65% of ultimate strength 

Yield point of Steel Castings is 45% of ultimate strength 

Certified Malleables all average higher than 50,000 
pounds tensile strength with yield point of 33,000 pounds 
or higher. This is about 6000 pounds or 22% higher than 
Class A Steel Castings and exceeds by a considerable mar- 
gin the yield point of medium and soft Class B Steel 
Castings, having tensile strengths of 70,000 and 60,000 
pounds respectively. 


Along with their high elastic limit, Certified Malleables 
machine more easily and economically than other ferrous 
castings. After annealing, all Certified Malleables contain 
minute particles of free temper carbon or graphite which 
serves as a natural lubricant for the cutting tool, while 
freedom from blow holes and hidden defects prevents 
“rejects” after expensive machining labor has been ex- 
pended. 


AMERICAN MALLEABLE CASTINGS ASSOCIATION 
UNION TRUST BUILDING 


CLEVELAND, OHIO 
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& INDEX TO ADVERTISERS’ PRODUCTS ® 

Door-Caps *Leece-Neville Co. | Mugmeto-Generators | steel 

Uabistrom Metallic Door Oo. *North Hast Electric Co. | Busch Magueto Co., Inc., Robert Stewart - Warner Speedometer Cor. 
Drop-b orgings y *Westinghouse Bilectric & Mfg. Go. | Hisewann Magneto Corporation puration 

Canton Borging & Mfg. Uc. Glass, Windshield Maguetos (Standard Muunt- | Reflectors, Head-Lamp, Bi 

Champion hine & Forging Vv. Ainsworth Mfg. Co. ings, B14) Brown Mtg. Oo., Jno. W. 

Columbus Bolt Works Uo. 


Keystone Forging Co. 
Fark Drop Forge Co. 
pvsog Asie & Spring Co. 
Spicer Mfg. Corporation 
Union Switch & Signal Co. 
Williams & Uo., J. H. 
Wyman-Gordorn Co. 
Durometers 
Shore Instrument & Mfg. Co. 
Enamel, Crankcase 
Du Pont De Nemours & Co., Inc., | 
E. 1. 
Engines, Industrial** 
*Hinkley Motors, Inc. 
Engines, Motor Boat** 
*Hinkley Motors, Inc. 
Kngines, Mutor ‘truck** 
*Light Mfg. & Foundry Co. 
*Waukesha Motor Co. 
Engines, Passenger Car** 
*Light Mfg. & Foundry Co. 
Engines, Tractor** 
*Hinkley Motors, Inc. 
*Light Mfg. & Foundry Co. 
*Waukesha Motor Co. 
Equipment, Baking 
Drying Systems, Inc. 
Equipment, Drying 
Drying Systems, Inc. 
Facings, Ciuteh, K19 
Johns-Manville, lac. 
*Russell Mfg. Co. 
Fans 
Service Products Corporation 
Fans, Radiator, Alé4a 
*Detroit Carrier & Mfg. Co. 
Fasteners, Carpet 
Carr Fastener Co. 
Fasteners, Curtain 
Carr Fastener Co 
Fasteners, Hood 
Eberhard Mfg. Ce. 
Felloe - Bands, Motor - Truck, 
Pneumatic Tire, G4 
*Motor Wheel Corporation 
Felt, D161 
*American Felt Co. 
Fenderlights 
Stewart - Warner Speedometer Cor- | 
ration 
Fenders 
Hayes Mfg. Co. 
Parish Mfg. Corporation 
Fibre, Vulcanized 
National Vulcanized Fibre Co. 
Filters, Air 
Drying Systems, Inc. 
Finish, Automobile Body 
Du Pont De Nemours & Co., 
E. I. 
Flanges, Hub 
Crosby Co. 
Smith Corporation, A. O. 
Floors, Metal 
Dahlstrom Metallic Door Ce. 
Forgings, Brass 
Mueller 
Scovill Mfg. Co. 
Forgings, Drop 








Inc., 





(See Drop- 


orgings 
For Ae x Nickel, Silver and 
ronze 

Mueller 

Frames, Pressed Steel 

Parish Mfg. Corporation 

Smith Corporation, A. O. 

Fuses, Electric. B32 
*Johns-Manville, Inc. 
Gages. Gasoline 

Nagel Blectric Co., W. G 

Reiter-King-Dugan Co. 
Gages, O11, B1 

*Nagel Blectric Co., W. GQ. 
Gages, Tire Pressure 

Gchrader’s Son, Inc., A. 
Gaskets 

Diamond State Fibre Co. 
Gasoline 

Sun Oil Co. 
Gears, Bevel 

Link-Belt Co. 

Van Dorn & Dutten %o. 
Gears, Differential 

New Process Gear Co., 
Gears. Reduction 

Van Dorn & Dutton Oo. 

Waukeeha Motor Co 
Gears, Speedometer 

Diamond State Fibre Co. 
Gears. Spur 

Tink-Belt Co. 

Van Dorn & Dutton Co. 
Gears. Transmission 
Canton Drop Forging & Mfz “o 

TAnk-Belt Co. 

Van Dorn & Dutton Co. 

Wvrman-Gordon Co. 

Gears. Worm 
TAnk-Relt Co. 
Van Dorn & Tintton Co. 
Generators. Battery Charging 
(Flectric Vehicle) 
Wertinghonse Flectrie & Mfe Cw 
Generator« (Standard Mount- 
ings. B15) 
*atwater Kent Mfc. Co. 

Roach Magneto Mo.. Tne.. Robert 
*PDavton Pngineering Taberatorise Co 
*NMéJon Electric Corporation 
*Flertrie Anto-Lite Co. 


Ine. 





| Handles, File 


Governors, Engine 
Handy Governor Corporation 
K. P. Products Co., Inc. 
Graphite 
Dixon Crucible Co., Jos. 
Greases, Cup and Gear 
Dixon Crucible Co., Jos. 
Sun Vil Co. 
Handles, Ball 
Diamong State Fibre Co 
Handles, Door 
Soss Mfg. Co. 


Parker-Kalon Corporation 
Handles, Machine-Tool 
Williams & Co., J. 
Handles, Starting-Crank 
Diamond State Fibre Co. 
Handles, Switch 
Diamond State Fibre Oo. 
Hardware, Body 
Soss Mfg. Co. 
Head-Lamps** 
*Brown Mfg. Co., Jno. W. 
*Edmunds & Jones Corporation 
Heaters, Passenger-Car Body 
Perfection Heater & Mfg. Co. 
Hinges, Door 
Eberhard Mfg. Co. 
Soss Mfg. Co. 
Hinges, Hoed 
Soss to 
Hinges, indshield 
Eberhard Mfg. Co. 
Holders, Tool 
Williams & Co., J. H. 
Hood Corners 
Carter Co., George R. 





| Horns, Hand 


General Phonograph Mfg. Co. 
Stewart - Warner Speedometer 4or- 
tion 
Horns, Motor-Driven 
Bosch Magneto Co., Inc., Robert | 
Klaxon Oo. 
North Dast Electric Co. | 
Stewart - Warner Speedometer Oor- | 
poration 
Housings, Axle 
Crosby Co. 
Parish Mfg. Corporation 
Smith Corporation, A. O. 
Hubs, Wheel 
Salisbury Axle Co. 
Smith ration, A. O. 
Ignition-Generators 
Bosch Magneto Co., Inc., Robert 
North Bast Electric Co. 
Instruments, Heat-Indicating | 
Stewart - Warner Speedometer Oor 


poration 
Instruments, Scientific 
Shore Instrument & Mfg. Co. 
Insulation, Electric 
Bakelite Corporation 
Formica Insulation Co. 
Insulation, Molded 
Bakelite Corporation 
Irons, Body 
Columbus Bolt Works Co. 
Joints, Ball-and-Socket, C52 
*Steel Products Co. 
Keys, Machine 
Moltrup Steel Products Co. 
Keys, Spring 
Williams & Co., J. H. 
Keys, Woodruff 
Moltrup Steel Products Oo. 
Whitney Mfg. Co. 
Lacing, Hood and 
Russell Mfg. Co 
Lamps, Acetylene 
Brown Mfg. Co., Jno. W. 


Radiator 





Lamps, Oil 
Brown Mfg. Co., Jno. W. 
Leather 
Carter Co., George R. 
Levers 
Keystone Forging Co. 
Lights. Curtain 
Soss Mfg. Co. 
Lining. Brake, C55 
*Johns-Manville, Inc. 
Linings, Battery Box 
Diamond State Fibre Co. 
Linings, Clutch 
Diamond State Fibre Co. 
Links, Drag 
Steel Products Co. 
Lubricants 
(See Oils, Lubricating) 
Lubricating Systems 
Rassick Mfz. Co. 
Bowen Products Corporation 
Carr Fastener Co 
Lubricator, Engine (Mechan- 
ical and Pressure) 
Bosch Magneto Co., Inc., Robert 
Machines, Balancing 
Olsen Testing Machine Co., Tinius 


Machines, Power Transmis- 
sion 
Link-Belt Co. 


Machines, Testing 
Olaen Testing Machine Co., Tinius 
Riehlé Rrothers Testing Machine | 
Co., Inc. 





Bosch Magneto Co., Inc., Robert 
*Hisemann Magneto Corporation 
*Teagile Uo. 

Manifolds, Wire 
Diamond State Fibre Co. 
Material seat 
Carr Co., F. 8. 
Material, Top and Curtain 
Carr Co., a 
Metal, Monel 
International Nickel Co. 
Mirrors, Rear Vision 
Stewart - Warner Speedometer Cor- 


poration 

Moldings, Cold-Drawn Steel 
Dahlstrom Metallic Door Co. 

Molybdenum, Metallic 

Vanadium Corporation of America 

Motors, Electric Vehicle 

Westinghouse BDiectric & Mfg. Co. 
Motors (See Engines) 
Motors, Starting (See Starting 
Motors) 
Nails 
Interstate Iron & Steel Oo. 
Nickel 
International Nickel Co. 
Nuts 
Columbus Bolt Works Co. 

Nuts, Castle, C2 
*Ferry Cap & Set Screw Co. 
*National Acme Co. 

Nuts, Hexagon, C2 
*Ferry Cap & Set Screw Oo. 
*National Acme Co. 

Nuts, Slotted. C12 and C14 
*Ferry Oap & Set Screw Co. 
*National Acme Co. 

Nuts, Thamb 

Williams & Co.. J. H 

Odometers, Hub, F2 

*Johns-Manville, Inc. 


Pencils, Drawing 
American Lead Pencil Co. 
Dixon Crucible Co., Jos. 

Pinions, Starting Motor, B18 

*Electrie Auto-Lite Co. 

Pins, Cotter, C7 

*Williams & Oo., J. H. 

Pins, King 
Steel Products Co. 

Pins, Piston 
Steel Products Co. 

Pins, Rod-End. C10 

*Columbus Rolt Works Co. 
*Keystone Forging Co 


Mueller 
Pipe Fittings, 
ype, Cc 
* Mueller 
Piston-Rings, A€® 
Indiana Piston Ring Co. 
*Piston Ring Co 


Plates, Flattened, Ground and 
Polished 
Moltrup Steel Products Co. 
Pliers 
Crescent Tool Co. 
Powerplants, Industrial 
Waukesha Motor Co. 


Power Take-Offs. E1 
Brown-Lipe Gear Co. 
Primers 
Valentine & Co. 


Products, Screw-Machine 
Barnes Co., Wallace 
Link-Belt Co. 

Mueller 

New Process Gear Co., Inc. 
Rich Tool Co. 

Scovill Mfg. Co. 

Spicer Mfg. Corporation 

Propeller-Shafts 
Salisbury Axle Co. 

Spicer Mfg. Corporation 

Pyroscopes 
Shore Inatrnment & Mfg. Oo. 


Racks, Machine 

Moltrup Steel Products Co. 
Radiatora** 

*G & O Mfg. Co. 

*Long Mfg. Co. 

Modine Mfg. Co. 

*National Radiator & Mfg. Corpora 

tion 


Flared-Tubhe 


Rails. Robe 


Carter Co., George B 


Rectifiers, Battery Charging 
Westinghouse Flectric & Mfg. Co. 





Stewart-Warner Speedometer Cor- 
poration 
| Oils, Lubricating, D151 
| Dixon Crucible Co., Jos. 
Sun Oil Co. 
Packing. Asbestos and 
Fibrous 
Johnes-Manville, Inc. 
Packings 
i Diamond State Fibre Co. 
Paints 
Dixon Crucible Co., Jos. 
Panels, Instrument 
Dahistrom Metallic Door Co 
Parts. Pressed Steel (See | 
Stampings) 


Regulators, ‘hemperature 
buiton Co. 

Reguiuters, Window 
Jura Uo. 

Relays, Cut-Out 
North Kast Klectrie Co. 


| Retainers, Ball 


Bearinga Co. of America 
Ribbons, Fender 


Dahistrom Metallic Door Co. 


| Rims, Pneumatic Tire, G1 


and G2 
*Firestone Tire & Rubber Co. 
*Motor Wheel Corporation 
Rings, Timer 
Diamond State Fibre Co. 
Havets, Brass and Copper 
Scovill Mfg. Co, 
Rivets, Steel 
Columbus Bolt Works Co. 
Interstate lron & Steel Co. 
Rod-Knds, Cs 
*Columbus Bolt Works Co. 
*Bberhard Mfg. Co. 
*Keystone Forging Co. 
*steel Products Ca 
Rods, Brake 
Rn — gueducts Co. 
ods, rass, W114 1 
ame ° » DI15 ane 
*Columbus Bolt Works Co. 
Mueller 
*sScovill Mfg. Co. 
Rods, Bronze and Copper 
Mueller 
Rods, Fibre 
National Vulcanized Fibre Co. 
Rods, Pull 
*Keystone Forging Co. 
Rods, Tie 
Steel Products Co. 
Rods, Torque 
Steel Products Co. 
Roller Bearings 
ings. Roller 
Running-Boards 
Parish Mfg. Corporation 
Smith Corporation, A. O. 
Scleroscopes 
Shore Instrument & Mfg. Co. 
Screw Drivers 
Crescent Tool Co. 
Screws, Cap, C2 
*Ferry Cap & Set Screw Co. 
*National Acme Co. 

*Scovill Mfg. Co. 
Screws, Metallic Drive 
Parker-Kalon Corporation 
Screws, Self-Tapping 

Parker-Kalon Corporation 
Screws, Sheet Metal 

Parker-Kalon Corporation 
Screws, Thumb 

Williams & Co., J. H. 


(See Bear- 


| Searchlights 


Stewart-Warner 


Speedometer 
poration 


Cor- 


| Shafting 


Moltrup Steel Products Co. 
Shafts, Rear Axle 
Salisbury Axle Co. 


| Shapes (Extraded Brass, 
Pipe Fittings, Compression | 
Type 


Bronze and Copper 
Mueller 
Sheets, Brass, Dill 
*Scovill Mfg. Co. 


| Sheets, Fibre 


National Vulcanized Fibre Oo. 


Shields, Radiator 


Hayes Mfg. Co. 
Shields, Running-Boards 
Hayes Mfg. Co. 
Shims, Laminated 
Laminated Shim Co., Inc. 
Shoes, Brake 
Perrot Brake Corporation 


| Side Lamps 


Brown Mfg. Co., Jno. W. 


| Sills, Body 


Smith Corporation, A. O 
Sockets, Lamp, B16 
Brown Mfg. Co., Jno. W. 
Spark Plugs 
Bosch Magneto Co., Inc., Robert 
Speedometers 
Stewart- Warner Oor 
poration 
Spokes, Wood, Motor Truck. 
Fl 


Speedometer 


*Motor Wheel Corporation 

Spokes, Wood, Passenger Car. 
Fla 

*Keystone Forging Co. 

*Motor Wheel Corporation 
Spring-Clips 

*Keystone Forging Co. 
Springs, Coiled 

Barnes Co., Wallace 

Barnes, Gibson, Raymond, Inc. 

Gibson Co., Wm. D. 

Raymond Mfg. Co. 
Springs, Flat 

Barnes Co., Wallace 

Barnes, Gibson, Raymond, Inc. 

Gibson Co.. Wm. D. 

Raymond Mfg. Co. 
Springs, Motor Track, H* 

Sheldon Axle & Spring Co. 

*Standard Steel Spring Co. 


(Continued on page 110) 
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Charged Bone-Dry 
Ends Battery Waste 


WILLARD CHARGED BONE-DRY BATTERIES 
save money for every one who makes, sells or drives 
an automobile. 


The pictures show how this very different battery 
is made. 

Charged Plates with Threaded Rubber Insulation. 
Plates and insulation assembled dry. Dry as a bone 
inside. Sealed to keep it dry. No acid in the battery 
when it is built. That is the difference, and here is 
the reason. 

Storage Batteries start their lives the minute they 
are filled with acid solution. 

But this battery is CHARGED BONE-DRY when 
it is made. It needs no further charging to be ready 
when wanted. It is not necessary to fill it before the 
owner is ready to use it. 

Consequently not a particle of its life is wasted. 

As equipment for new cars this means more battery 
life in the car. Greater good-will for car builder and 
car dealer. 

For replacements of worn out batteries it means that 
the owner can see the battery filled when he buys 1t. 

For Service Stations greater convenience in handling, 
and for Radio Dealers a battery that can be carried 
in stock without acid. 


WILLARD STORAGE BATTERY COMPANY, CLEVELAND, OHIO 
In Canada the Willard Storage Battery Co. of Canada, Limited, Toronto, Ont. 








No acid in it 
until you fill it 


STORAGE 
BATTERIES 


ar 
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Charged Plates 


Theyre I ry 


| 


Slebus-tecue! 
Rubber 
Caceehay 


Assembled 


Dry 


4 Yr j = 


No Acid 
When Built 

Heres the 
Difference 


.> 7 7: 3 
Yds 
} Yff : = 
Yj Z — - i 
: late . 
Seal Keeps 
Battery Dry 
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INDEX TO ADVERTISERS’ PRODUCTS 








Springs, Passenger-Car, Hd 
Sheldon Axle & Spring Vo. 


*Standard Steel Spring Co. 
Springs, Tractor 

Standard Steel Spring Co. 
Sprockets, Roller-Chain, H<4 

*Link-Belt Co, 


*Whitney Mfg. Co. 
Sprockets, Silent-Chain 
Link-Belt Co, 


Morse Chain Co. 

Whitney Mfg. Co. 
Starting Motors, B16 

Dé Jon Bilectric Corporation 


Stabilators 

Watson Co., John Warren 
Stampings 

Barnes Co., Wallace 

Crosby Co. 

Hayes Mfg. Oo. 

Motor Wheel Corporation 

Parish une. Corporation 

Scovill Z. Co. 

Smith Corporation, A. O. 

Soss Mfg. Co. 

Spicer Mtg. Corporation 
Starter-Generators 

Dayton Bngineering Laboratories Co. 

North East Electric Co. 


Starters, Impulse 
Bosch Magneto Oo., Inc., Robert 
Starting-Motors (Standard 
Mountings, B16) 
*Atwater Kent Mfg. Co. 

Bosch Magneto Co., Inc., Robert 
*Dayton Engineering Laboratories Co. 
*Blectric Auto-Lite Oo. 
*Leece-Neville Co. 

*North East Electric Co. 
*Westinghouse Electric & Mfg. Co. 


Steel, Carbon, D4 
*Interstate Iron & Steel Co. 
*Union Drawn Steel Co. 
Steel, Chromium, Dé 
*Central Steel Co. 
*Interstate Iron & Steel Co. 
Stoch, , Caremtam - Vanadium, 


*Central Steel Co. 
*Interstate Iron & Stee! Co. 
Steel, Leaf-Spring, D77 
*Interstate Iron & Steel Co. 
Steel, Molybdenum 
Interstate Iron & Steel Co. 
Steel, Nickel, D 
*Central Steel Co. 
*Interstate Iron & Steel Co. 
*Union Drawn Steel Co. 


Steel, Nickel-Chromium, D5 
*Central Steel Co. 
‘Interstate Iron & Steel Co. 
*Union Drawn Steel Co. 


Steel, Silico-Manganese, DG 
*Central Steel Co. 
*Interstate Iron & Steel Co. 


Steel, Screw Stock, D4 
Moitrup Steel Products Co. 
Union Drawn Steel Co. 

Steering Gears (Standard 

Wheel Hub), J4 
*Roes Gear & Tool Co. 

Stop Lights 
Stewart-Warner Speedometer 

poration 

Straps, Top 
Russell Mfg. Co. 

Straps, Tire and Truck 
Russell Mfg. Co. 

Studs, Ball, C5Sb 
*Steel Products Co. 


Cor- 


Superheat System, Gasoline 
Deppé Motors Corporation 
Surfacers 


Valentine & Co. 
Switches, Combination 
Dayton Engineering Laboratories Co. 
Switches, Lighting 
Bosch Magneto Co., Inc., Robert 
Westinghouse Eilectric & Mfg. Co. 
Switches, Starting 
Bosch Magneto Co., Inc., Robert. 
Dayton Engineering Laboratories Co 
Dé Jon Electric Corporation 
Electric Auto-Lite Co. 
Leece-Neville Co. 
North East Electric Co. 
Westinghouse Blectric & Mfg. Co. 
Sylphon, Automobile 
Fulton Co. 

Systems, Lubrication (See 
Lubricating Systems) 
Tachometers (with Standard 

Drive), C75 

*Johns-Manville, Inc. 
Tacks 

Interstate Iron & Steel Co. 
Tail-Lamps** 

Brown Mfg. Co., Jno. W. 

*Edmunds & Jones Corporation 
Tanks, Gas 

Prest-O-Lite Co. 


Tanks, Vacuum, C45 
*Stewart-Warner Speedometer 
poration 
Tape. Insulated. 
Johns-Manville. Inc. 


Cor- 





Tappets 
Steel Products Co. 
Tappets, Push-Rod 
Diamond State Fibre Co. 
Testers, Hardness 
Shore Instrument & Mfg. Co. 
Thermostats, Al4 
*Fulton Co. 
Timer-Distributors. B13 
*Atwater Kent Mfg. Co. 
*Dayton Bagineering Laboratories Co. 
*DéJon Electric Corporation 
*Blectric Auto-Lite Co. 
*North East Bilectric Co. 
Tire Carriers 
Detroit Carrier & Mfg. Co. 
Tire Locks 
Detroit Carrier & Mfg. Co. 
Tire-Pumps, Transmission 
Type, El 
*Detroit Carrier & Mfg. 
Tires, Industrial Truck 
Firestone Tire & Rubber Co 
Tires, Motorcycle 
Firestone Tire & Rubber Co 
Tires, Pneumatic, G1 
*Kelly-Springfield Tire Co. 
Tires, Solid, G10 
*Firestone Tire & Rubber Co. 
*Kelly-Springfield Tire Co. 
Tools 
Williams & Co., J. H. 
Torque-Arms 
Smith Corporation, A. O. 
Torsion-Rod Assemblies 
Steel Products Co. 
Tractors, Industrial 
Baker R & L Co. 
Transmissions ** 
*Brown-Lipe Gear Co. 
*Durston Gear Corporation 
*Light Mfg. & Foundry Co. 
Trucks, Industrial 
Baker R & L Oo. 
Tubing, Brass, D116 
*Mueller 
*Scovill Mfg. Co. 
Tabing (Tapered), 
Tubing, Copper, 
*Mueller 
Co. 


*Scovill Mfg. 
Tubing, Flexible, C52 
Metal Hose Co. 


*Titeflex 
Tubing, Flexible Metal, 
Hose Co. 


Titeflex 
Tubing, 

*Smith Corporation, A. O. 
Tubing. Windshield 

Dahlstrom Metallic Door Co. 
Tungsten, Metallic 

Vanadium Corporation of America 


B 


rass 
D117 


C52 
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Universal-Joints, EG 
*Spicer Mfg. Corporation 
Valve-Lifters 
Rich Tool Co. 


Valves, Fuel Reserve 
ce Products Corporation 
Valves, Poppet, A4 
*Bunting Brass & Bronze Co. 
*Rich Tool Co. 
*Steel Products Co. 
*Toledo Steel Products Co. 
Vaives, Tire 
Schrader’s Son, Inc., A. 
Varnishes, Finishing 
Valentine & Co. 
Varnishes, Rubbing 
Valentine & Co. 
Ventilators, Cowl 
Service Products Corporation 
Voltmeters, B12 
*Sterling Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Washers, Air 
Stewart-Warner 
poration 
Washers, Composition 
Formica Insulation Co. 
Washers, Plain, CSc 
Interstate Iron & Steel Co. 
Washers 
Columbus Bolt Works Co. 
Diamond State Fibre Co. 
Webbing, Anti-Squeak 


Speedometer (Cor. 


Russell Mfg. Co. 
Webbing, Top 
Russell Mfg. Co. 


Welding, Electric 
Steel Products Co. 
Welding Rod, Bronze 
Mueller 
Wheels, Pressed Steel Dise 
Hayes Wheel Co. 
Motor Wheel Corporation 
Wheels, Wood 
Hayes Wheel Co 
Motor Wheel Corperation 
Wicks, Felt 
American Felt Co. 
Windshields 
Ainsworth Mfg. Co. 
Wire (See Cable, Insulated) 
Wire, Magnet 
Acme Wire Co. 
Wire Products 
Interstate Iron & Steel Co. 
Wrenches 
Orescent Tool Co. 
Herbrand Co. 
Williams & Co., J. H. 











Selden Motor Trucks operating on the Tugalo River 


Development Project of the Georgia Railway & Power Co. 


Type G4 Il Ed. 
MAGNETO 


The above illustrations depict a Selden Motor 
Truck operating on the standard gauge tracks of 
the Georgia Railway and Power Company at their 
development on the Tugalo River, Georgia. 


This represents another important step forward 
in the use of automotive equipment in railway 


haulage. 


The location of this development is in a wilder- 
ness of the Georgian hills where the necessity for 
using component parts, tested by time, was fully 
recognized bythe Selden Motor Truck Engineers. 


DETROIT 





ignition. 


EXACTING SERVICE! 


They knew that ignition was of paramount im- 
portance and that the Eisemann Magneto could 
be relied upon as an unfailing source of positive 


Eisemann is standard equipment on Selden 
Motor Trucks as well as on the products manu- 


factured by the vast majority of leading truck 


CORRESPONDENCE INVITED 


EISEMANN MAGNETO CORPORATION 
165 Broadway, N. Y. 


CHICAGO 





SAN FRANCISCO 


and bus builders. 


If proven worth is a factor to be considered, the 
Eisemann Magneto demands first thought in 
ignition specifications. 
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New screening devices 
and their new demands 


Better oil-screening devices are coming — 
and coming fast. 


They're going to materially reduce engine 
wear and make it unnecessary to.change oil 
so frequently because of dirt and grit. 


But less frequent changing puts a greatly 
added stress on the quality of inherent 
oiliness in crankcase lubricants. 


An oil like Sunoco will have a minimum 
tendency to clog the filter because its oxi- 
dation is slow and the carbon produced 
by oxidation is of very fine subdivision. 


When you turn your attention to oil tests 
with your new filter, be sure to test Sun- 
oco. It will strikingly repay your trouble. 
A minimum of clogging; a maximum 
retention of lubricating value in long use. 


SUN OIL COMPANY, Philadelphia 
Sun Oil Company, Limited, Montreal 
Branches and Agents in Principal Cities 
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Diagram at right shows effect of 

crankcase distortion on gear 

drives. Slight changes in center 
distances mean noisy gears. 


Eliminating Expensive Tear-Downs 


With Link-Belt Silent Chain “Front-End” Drive 


FACTORIES which insist on quality do not send out engines with noisy “front-end” 
drives. With gear drive, and at times even with rigid types of chain drive, crankcase 
distortion sets at naught the efforts of the manufacturer to secure quiet operation. 


The crankcase after it leaves the manufacturing line may be accurate. It may check up with 
all the inspection fixtures but after assembly it may be “off” to a considerable degree. Tak- 
ing up the supporting studs and cap screws may have thrown it out of alignment. 


“Running in” the engine may cause the internal strains to distort the crankcase. When a 
crankcase is distorted, the average “front-end” becomes noisy. The careful manufacturer 
then tears down the engine and reassembles it to secure silence—an expensive proceeding. 


Link-Belt Silent Chain with the Link-Belt Automatic Adjustment, acting as an elastic ele- 
ment in the engine, withstands more than the ordinary amount of crankcase distortion 
and center distance variation. It automatically compensates for these variations, and 
maintains its efficient, quiet operation—saving expensive ‘tear-downs”’ 


This is just another of many reasons for the growing popularity of the Link-Belt Silent Chain ‘‘Front-End” 
Drive and the Link-Belt Automatic Chain Adjustment. 


The experience of our engineers is always at your service. 


LINK-BELT COMPANY, INDIANAPOLIS 
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WORLD'S LARGEST MANUFACTURERS OF AUTOMOBILE BODY HARDWARE 
Division of Fisher Body Corporation 
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The SUMMER MEETING 


Spring Lake, N. J.. June 24-27 


E Summer Meeting will feature the 

subjects of riding-quality, dilution and 

contamination of crankcase oil, air- 
cleaners and new types of transmission. The 
social and recreational program guarantees 
many pleasant hours among one's friends. 
Railroad fares are reduced and special train 
accommodations provided. Reservations are 
being received in large numbers, and all mem- 
bers are urged to forward their blanks without 
delay. One hotel is reserved for parties 


including ladies. 
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